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Look to the Past 
and See the Future 


In 1978, two engineers at the 
E.F. Johnson Company set their sights 
on inventing a trunking protocol to 
manage the high volume of traffic 
which began to plague many radio 
systems. Working with a pooled set of 
trunked radio channels, the engineers 
created a protocol which automatically 
allowed radios access to any free 
channel. By increasing the number of 
communication paths available on the 
system, the protocol drastically 
reduced the time required to establish 
communication. Over the last 20 years 
this trunking protocol, known as Logic 
Trunked Radio (LTR®), has withstood 
the test of time and technology to 
become the de facto standard for 
efficient and reliable trunked radio. 
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10 OSHA and the 1996 
Telecommunications Act 
Tim Denton and Miranda 
Stewart 

Radio frequency radiation rules 
are now in effect. Compliance 
with worker safety guidelines 
can avoid regulatory and finan- 
cial headaches. 


Tower foundations 
made easy 

Don Leger and Don Calais 
Tower erection in marshland 
environments can be performed 
quicker, more efficiently and 
less expensively with modified 
construction techniques and al- 
ternative methods for anchoring 
the site. 


Microwave path design: 
The basics 

Jeff Ashley 

Part 3—This series of four ar- 
ticles serves as a primer on some 
of the propagation-related ba- 
sics of microwave path design. 


30 Everybody wants the 


top of the tower 

H. V. Church, P.E. 

Owners and managers of com- 
munications sites need to juggle 
zoning restrictions, technical 
issues such as intermod, load- 
ing capabilities of the tower and 
radiation exposure limits while 
keeping an eye on profitability. 
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Scanning... 


Technician shortage 

The owner of a Midwest radio dealer- 
ship wrote a letter to ask whether we 
have run a survey or study on the prob- 
lem of the shortage of “technicians and 
industry personnel” to work at service 
shops. We haven't. We might. Would 
you like one? What questions do you 
think we should ask? Who do you think 
we should ask? What do you want to 
know? 

1 Viewpoint No. 1: There is no 
shortage, 

Shortage? What shortage? There are 
plenty of technicians. It’s just that 
they’re all working for other businesses 
besides dealerships and service shops. 
Why? Because other businesses pay 
more. Shortages are resolved by demand. 
Demand is represented by the pay scale. 
Advertise a technician opening that pays 
enough, and you'll get applicants. Pay 
enough, and be selective enough, and 
you'll hire a good one. Maybe you’ll hire 
one away from “the other guys,” those 
carriers or computer companies or other 
supposedly more glamorous companies 
(that happen to pay more). 

(4 Viewpoint No. 2: You better be- 
lieve there's a shortage. 

Instructors at Ranken Technical Insti- 
tute and Ridgewater College, schools 
with courses intended for students who 
want to become radio technicians, find it 
more difficult to recruit students every 
year. Many dealers tell me that, as their 
technicians retire or get hired away, re- 
placements are difficult to find. “We can 
find people to hire,” they say, “but they 
don’t know how to fix anything.” Some 
dealers tell me that they have programs 
to recruit, compensate and motivate tech- 
nicjans so their shops always have the 


Mobile Radio Technology July 1998 


resources to install and maintain custom- 
ers’ equipment. They don’t seem to have 
a shortage, yet [ believe the other dealers 
when they say they do. 

Did you know that some dealers are 
rather closed-mouthed about their suc- 
cessful strategies? Can’t blame them, | 
suppose. When organizing panel sessions 
for International Wireless Communica- 
tions Expo, I sought dealers who would 
speak about successful strategies for 
competing with other wireless commu- 
nications providers and for hiring and re- 
taining technicians. When our staff 
called, many dealers did not want to re- 
veal anything that might help “the dealer 
down the street.” [ wonder whether a 
survey would generate helpful responses, 
or even an accurate sample. 

We used to conduct a salary survey, 
and so did Communications magazine. I 
persuaded our managers to let me dis- 
continue ours in favor of printing addi- 
tional technical information. Let's recon- 
sider it. Employers, did salary surveys 
help you to hire and retain technicians? 
Technicians, did they help you to select 
employers or to negotiate increases? Let 
us know at mrt@intertec.com. Or call. 
Or write. Write? 


On the road to Guangzhou 

Once in a while, an extraordinary as- 
signment comes along. My assignment 
to attend the China Unicom °98 trade fair 
in Guangzhou May 7-10 falls into that 
category because it was my first visit to 
southeast Asia. Along with Mobile Ra- 
dio Technology, several Intertec Publish- 
ing magazines were represented at the 
trade fair, including the English and 
Chinese language editions of Cellular & 


Mobile International and Global 
Telephony. 

“Unicom” is short for “China United 
Telecommunications,” the name of a 


service provider formed about four years 
ago primarily by the ministries of rail- 
roads and electricity, with participation 
by other ministries. Unicom uses the 
railroad’s wire and fiber-optic network 
and the electric utility's wireless network 
to offer telecommunications services in 
competition with the other government- 
owned service provider, China Telecom. 
The idea is that competition would lead 
to improved services and lower prices 
for consumers. 

“When Unicom invites you, you will 
come,” might be a slogan for the trade 
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fair. Stands were sold to 114 vendors, 
most of which sell products or services 
to Unicom, and which therefore felt 
obliged to exhibit. Unicom has provin- 
cial branches and city branches with a 
variety of participating members. Many 
of its employees attended the trade fair. 

1 described it as a “sweet deal” that a 
trade fair sponsor has its vendors as 
ready-made exhibit-buyers and its em- 
ployees as ready-made attendees. Yet be- 
cause of the decentralized nature of the 
Unicom organization, the exhibitors (es- 
pecially the smaller domestic compa- 
nies) said they had an opportunity to 
extend their reach to other parts of 
Unicom besides the branch near them be- 
cause so many Unicom employees from 
across the nation were among the 
attendees. 

Exhibitors said they want information 
about market trends, especially 
Unicom's purchasing projections for the 
next 12 to 18 months. (That’s specific!) 
Attendees said they want any informa- 
tion about technology and products, es- 
pecially from foreign suppliers. As a 
government policy, China wants not only 
to provide factories to make foreign 
owners’ products, it wants to acquire 
technology to allow local product 
development. 

Some Chinese products are of dubious 
quality. But one exhibitor told me the 
bad reputation of Chinese products often 
is undeserved. “We would like to export 
more,” said Xie Hui, a director and as- 
sistant president of Shenzen Xintaida 
Communication Power, who manages the 
company’s marketing department. “Our 
product is competitive, but we have to 
overcome a low brand awareness and a 
lack of reputation and confidence in Chi- 
nese products.” Xintaida has succeeded 
in exporting its power converters to In- 
donesia, India and Russia, though 
Unicom remains its “crucial” customer. 

Intertec does business in China under 
the management of China Project Di- 
rector Jeffrey Sprafkin and through our 
parent company’s subsidiary, PRIME- 
DIA Cheng Cheng Ltd. (PCC), with 
offices in Beijing and Hong Kong. My 
work at the trade fair was made pos- 
sible with the assistance of PCC’s Hong 
Kong-based account manager, Jaime 
Shum, and PCC’s Beijing-based project 
manager, Beiwei Li. 

—Don Bishop 
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1998 
July 


15-17—Communications Expo/Show of the Americas, Miami Beach 
Convention Center, Miami. Contact: Jackie Gonzales, 305-412-9000. 


August 

9-13—International Association of Public-Safety Communications 
Officials (APCO) National Conference, Albuquerque Convention 
Center, Albuquerque. Contact: 904-322-2500, 


September 

23-25—Personal Communications Showease, sponsored by Personal 
Communications [Industry Association, Orange County Convention 
Center, Orlando, FL. Contact: 703-739-0300. 

23-25—PCS Latin America, sponsored by the Personal Communi- 
cations Industry Association, Orlando, FL. Contact: Cathy Graham, 
703-739-0300, ext. 3706. 


October 


12-14—Wireless Apps, sponsored by the Cellular Telecommunica- 
tions Industry Association, Bally's Las Vegas, Las Vegas. Contact: 
202-785-2842. 

14-16—TelecomLatina, co-sponsored by Mobile Radio Technology, 
Miami Beach Convention Center, Miami. Contact: 1-800-288-8606. 

19-21—RF Design Conference & Expo, sponsored by RF Design 
magazine, San Jose Convention Center. San Jose, CA. Contact: 
1-800-288-8606. 

November 

11-15—Communications Marketing Conference, sponsored by the 


Communications Marketing Association. San Diego Princess Resort, 
San Diego. Contact: Bernie Brownson, 303-371-8182. 


12-13—AMTEX, sponsored by the American Mobile Telecommu- 
nications Association, Fontainebleau Hilton, Miami. Contact; 202- 
331-7773. 

12-13—Third International Congress on Commercial Trunked 
Radio, sponsored by the International Mobile Telecommunications 
Association, Fontainebleau Hilton, Miami, Contact; 202-331-7773. 

20—Radio Club of America, Communications Symposium, 89th An- 
niversary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Gerri Hopkins, 908-842-5070 


1999 
February 


8-10—Wireless, sponsored by the Cellular Telecommunications In- 
dustry Association, Ernest Morial Convention Center, New Orleans. 
Contact: 847-940-2155, 


March 

28-31—ENTELEC, sponsored by the Energy Telecommunications 
and Electrical Association, George R. Brown Convention Center, 
Houston. Contact: 281-357-8700. 


April 

28-30—International Wireless Communications Expo, co- 
sponsored by Mobile Radio Technology, Las Vegas Convention 
Center, Las Vegas. Contact: 800-288-8606. 


June 

1-3—Canadian Wireless, sponsored by the Canadian Wireless Tele- 
communications Association, Vancouver, Canada. Contact: 613- 
233-4888, ext. 102. aR 
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echnically speaking 


Looking back ... 


By Harold Kinley, C.E.T. 


The following review covers a couple of 
previous column topics and responses from 
the readers. 


Power supplies 

The January “Technically Speaking” col- 
umn discussed de power supplies for serv- 
icing and operating communications equip- 
ment. One of the topics of that discussion 
included duty cycle. The following is an 
excerpt from the January column covering 
the duty cycle topic: 


There are two specification figures 
concerning duty cycle—continuous 
duty and intermittent duty. Continu- 
ous duty is easy to understand. It ts 
virtually all the time, For example, if 
a power supply is rated at 20A con- 
tinuous duty. it can be operated at a 
load current of 20A 24 hours per day, 
seven days per week. 

On the other hand, if a power sup- 
ply is rated at 30A intermittent duty. 
what does “intermittent” mean? This 
must be spelled out in the 
manufacturer's specifications. For 
example, one manufacturer states 
“transmit duty 20 minutes. 20% 
duty.” This indicates that the power 
supply can deliver at the intermittent 
level for four minutes out of a 20- 
minute period. 

There is also the ICS duty. This 
stands for intermittent communica- 
tions service where the intermittent 
service is ona 50% duty cycle or five 
minutes on and five minutes off. For 
example. a power supply may be 
rated for 15A continuous duty or 20A 
TCS. 


The statement “transmit duty 20 minutes. 
20% duty” was based on specifications for 
a power supply found in Newmar'’s catalog. 
This reference prompted a response from 
Jeff Patrick, manager of product applications 
and engineering for Newmar. His response 
is printed in full here. 


Although this letter is in regards to 
a column which ran in your January 
edition, a misstatement within the 
column has just been brought to our 
attention. and we feel it is worthy of 
correction or clarification. 

Harold Kinley’s “Technically 
Speaking” column for that issue fo- 
cused on the important parameters in 
selecting a power supply. The article 


was very informative and addressed 
issues which are of importance not 
just to the selection of bench test 
supplies, but of power supplies in 
many applications, large and small. 

However, it contained an error of 
interpretation that must be clarified. 
Kinley states, with regard to duty 
cycle, “... one manufacturer states 
‘transmit duty 20 minutes, 20% duty,” 
This indicates that the supply can 
deliver [current] at the intermittent 
level for four minutes out of a 20- 
minute period.” 

Whilc he never cites us specifically 
as that manufacturer, that is the spec 
that we use in our product literature. 
Therefore, we must emphatically 
point out that is not what our spec 
indicates. Rather, it means that the 
power supply can deliver current at 
that level for as long as 20 minutes at 
a time, with the overall duty at that 
level being 20%, 

Mr. Kinley goes on to describe the 
ICS duty cycle as“... 50% duty cycle 
or five minutes on and five minutes 
off ...,” the implication being that this 
is a much more stringent standard. 
when, in fact, the opposite is true. 
When a power supply is rated this 
way, it is an indication that the heat 
rise at that current is so rapid the load 
must be removed after only five min- 
utes to allow the components to cool. 
When a power supply is constructed 
with a heat sink large enough to allow 
continuous operation at the intermit- 
tent rating for 20 minutes, the heat 
rise after five minutes is only a frac- 
tion of that of the “ICS” rated supply. 

There are other current-rating con- 
siderations not mentioned by Mr. 
Kinley which are also an important 
factor in power supply selection, par- 
ticularly if the investment is large or 
the application critical. For instance, 
a manufacturer may claim longer 
operational periods at the intermittent 
rating by tolerating higher component 
temperatures. sacrificing long-term 
reliability. Semiconductor life can be 
shortened by as much as 50% for an 
increase of 10°C operating temp. 

While we understand the scope of 
Mr. Kinley’s article may not have 
included these more elusive param- 
eters, it is important for your readers 
to understand that any manufacturer's 
performance claims can be skewed in 
their favor by their chosen specitica- 
tion method. Finally. perhaps the 
most important selection criterion 
should be the earned reputation of the 
product. 


By the way, in Mr. Kinley’s de- 
fense, we realize in retrospect that it 
is perfectly understandable that he 
misinterpreted how the duty cycle 
rating is expressed, and for that rea- 
son we are going to clarify the mean- 
ing of our duty cycle ratings in all 
future product literature. 


There are a couple of statements in 
Mr. Patrick’s Ictter to which | would like to 
respond. First, he mentions an error of 
“misinterpretation” of the duty cycle 
specification. 

It has always been my position that speci- 
fications should be clear and concise with no 
ambiguity such that they are not subject to 
misinterpretation. Furthermore, it is my 
position that when specifications are a bit 
ambiguous and can be interpreted in more 
than one way, [ always take the most con- 
servalive interpretation, As Mr. Patrick 
stated himself, manufacturers can skew a 
particular specification in their favor simply 
by the wording used to describe the particu- 
lar specification. 

In this particular instance, the 
manufacturer’s wording, or the interpreta- 
tion thereof, led in the wrong direction. Not 
to belabor the point, but the wording “trans- 
mit duty 20 minutes, 20% duty” is mislead- 
ing. In the communications service, I don't 
know anyone who would transmit for 20 
minutes continuous, but to transmit four 
minutes out of a 20-minute period makes 
sense. So, the word “transmit” here had 
misleading connotations. Apparently, the 
specification was meant to indicate that the 
supply could deliver at the intermittent level 
for 20 minutes followed by a period of 100 
minutes in which the load current does not 
exceed the continuous rating. 

On the bright side, Mr. Patrick indicated 
that the terminology used in writing these 
specifications for Newmar power supplies 
was going to be changed to eliminate any 
ambiguity. It is refreshing to find companies 
that are responsive and who strive to elimi- 
nate any misunderstanding of the literature 
describing their products. I would hasten to 
add that this type of problem is not limited 
to power supplies or manufacturers of 
power supplies. The problem is very broad 


(continued on page 39) 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Caro- 
lina Forestry Commission, Spartanburg, SC. He 
is a member of the Radio Club of America. He 
is the author of Standard Radio Communica- 
tions Manual: With Instrumentation and Test- 
ing Techniques, which is available for direct 
purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. Kinley’s email address 
is hkinley@aol.com, 
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Radio frequency radiation rules are now in effect. Compliance with worker safety 
guidelines can avoid regulatory and financial headaches. 


By Tim Denton and Miranda Stewart 


The Telecommunications Act of 1996, 
Section 704, concerning radio frequency 
(RF) radiation, went into effect Oct. 15, 


1997. The FCC is the primary enforcer of 


this law, which implements regulations to 
protect the public and workers from poten- 
tially harmful RF radiation. All sites must 
come into compliance with the new stan- 
dards for the maximum permissible expo- 
sure (MPE) of RF radiation. 

Many site owners, radio shops, end us- 
ers, public service organizations and the 
general public do not realize all the impli- 
cations of this law. They also may not re- 
alize that it has created an additional en- 
forcement avenue for government agencies 
such as the Occupational Safety and Health 
Administration (OSHA). 

Historically, OSHA’s mission has been 
to ensure a safe working environment for 
all U.S. workers. OSHA monitors and in- 
spects safety programs, such as those con- 
cerning physical hazards and chemical haz- 
ards (e.g., asbestos, sulfur dioxide and car- 
bon monoxide), as well as lockout/tag-oul 
and hearing protection procedures. OSHA 
considers a “hazard” to be a condition that 
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has the potential to cause harm or injury to 
an individual. RF exposure has been a part 
of the Occupational Safety and Health Stan- 
dards (29 CFR Part 1910 and 1926) since as 
early as 1991. 

OSHA typically performs three types of 
audits: 1) a random audit, 2) an audit stem- 
ming from a complaint from a worker or 
the public, or 3) an audit triggered by the 
death of a worker, or a serious and/or life- 
threatening injury. When OSHA performs 
an audit, it verifies that written safety pro- 
grams are in place and followed and that 
the employees understand them, 

What most people do not realize is that 
non-compliance with the aboye programs 
is always more costly than the implemen- 
tation of the programs, For the absence of 
a written safety program, fines in excess of 
$10,000 have been levied. For example, the 
lack of a federal 5-in-1 labor law poster 
(including job safety and health protection 
definitions), posted in an area accessible to 
employees, could result in a $7,000 fine. If 
a single combustible material is stored im- 
properly, the fine could be $1,000. Each 
additional combustible would increase the 
fine in increments of $1,000. For any em- 
ployee exposed to a potential fall of 10 feet 
or more, there must be fall protection. One 


court awarded more than $13 million to the 
family of a victim of a fall that was linked 
to violations of fall-protection regulations. 
In addition to the civil settlement, the com- 
pany at fault was fined $450,000, and the 
supervisor was sentenced to six years in 
prison. This happened because the fatality 
occured in a confined space, and there was 
no written confined-space program for the 
site. 

OSHA has also fined companies for un- 
safe practices concerning RF radiation. Last 
year a major manufacturing company was 
issued a cease-and-desist order stemming 
from an interference complaint. Further 
FCC investigations revealed that the site 
was above MPE guidelines for RF, This 
action caused a loss of production and rev- 
enue in the company’s peak production 
period before Christmas. 

Once a complaint has been filed with 
OSHA, other government agencies can be- 
come involved. The FCC, the Environmen- 
tal Protection Agency, the Federal Aviation 


Denton is an environmental scientist and Stewart 
is director of marketing for RSI (Radiofrequency 
Safety International), Kiowa, KS. They can be 
reached at 888-830-5648 or by email at 
sales@rfcomply.com 
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Administration, as well as OSHA, can all 
issue citations on the same complaint. 
Once a fine has been issued, a company’s 
public image may suffer irreparable dam- 
age. Negative publicity is a powerful force, 
and it can take decades for damage to be 
effectively undone. We all recall the oil 
tanker disaster that occurred in Alaska’s 
Prince William Sound several years ago. 
The spill and eventual cleanup has cost the 
oil company millions of dollars, not to men- 
tion the millions of dollars in fines imposed 
by various government agencies. Everyone 
knows exactly which company we mean 


because of the negative publicity that fol- 
lowed the disaster. 

Those of us in the communications in- 
dustry know what the potential is for lost 
income when transmitters go out of serv- 
ice. Fire. power outages and ice storms. as 
well as other “acts of God,” that damage 
towers and equipment rooms can all be 
catalysts for huge income losses when 
transmitters and antennas are out of serv- 
ice. But have you ever considered the po- 
tential for lost income if you were to be 
cited with a cease-and-desist order because 
your MPE for RF radiation exceeds the 
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standard? The only sure way to protect 
yourself or your company from fines and 
possible litigation is the implementation of 
an OSHA-approved written safety plan. 

Companies should also be aware of the 
OSHA “right to know” and “personal pro- 
tection equipment” laws. Programs ad- 
dressing these regulations should be incor- 
porated as another basic section of your 
written safety plan. The OSHA “right to 
know” law requires that workers be fully 
aware of the hazards of their workplace, 
with the responsibility to inform resting 
with the employer. The “night to know” law 
stipulates that there are two different RF 
radiation exposure environments. 

Controlled/occupational environments 
are locations where exposure may be re- 
ceived by persons who are made “fully 
aware” of the potential and can exercise 
contro] over their exposure. This does not 
mean, though, that the employer has the right 
to expose the employee to high levels of 
radiation even if they are “fully aware.” In 
a letter to the FCC, OSHA stated, “The 
possible implication that employees may be 
subject to a higher level of risk because they 
are aware of the potential for exposure as 
part of their employment is unacceptable to 
OSHA. ... The uncontrolled environment cri- 
teria is an action limit which determines 
when an RF protection program is required.” 

General population/uncentrolled envi- 
ronments are where the public may be ex- 
posed or where persons who are exposed as 
a part of their employment may not have 
been made “fully aware” of the potential 
for exposure and cannot exercise control 
over their exposure. (An example might be 
an HVAC technician servicing a chiller 
near a rooftop antenna site.) 

OSHA’s “personal protection equip- 
ment” law requires that employees must be 
protected from hazards and have the right 
type of equipment available for use for each 
work area. This equipment includes 
hardhats, ear protection, eye protection, fall 
protection and now equipment to monitor 
RF radiation. All employees must be 
trained in the use of the equipment. and 
this must be documented in the written 
safety program. After that, training must be 
updated annually. It is the primary respon- 
sibility of the employer to enforce the use 
of the equipment. An employer that disre- 
gards responsibility increases its chances 
of regulatory or civil penalties. 

OSHA also supulates that all workplace 
hazards, including RF radiation, must be 
assessed. To determine the need for an 
OSHA-approved written safety program, 
you must first determine what all the haz- 
ards in the workplace are. The basic re- 
quirements for instituting an OSHA- 
approved written safety program for RF are 
that your site be beyond the MPE limits 
outlined by the [EEE/ANST standards and 
by the FCC, and that your employees be 
exposed to RF levels beyond the standards. 

The first step in determining if your site 
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is in compliance with the new standards is 
the evaluation of the MPE, which is usually 
performed by a complex computer program 
that accounts for all the different variables 
associated with an antenna site. Variables 
include the frequency and maximum power 
of the RF source, the duty factor if appli- 
cable, the antenna gain and radiation pat- 
terns, and the type of modulation. If you 
are an engineer or an expert in the subtle 
influences of all the variables and how they 
interact, you may be able to determine the 
MPE for your site yourself. However, most 
people use a third party to protect them- 


selves from liability. 

At a recent Personal Communications In- 
dustry Association RF conference, it was 
stated that, “Even if antennas are ‘categori- 
cally excluded’ from ‘routine environmen- 
tal evaluation,’ RF fields in their vicinity 
can still exceed the MPE limits for worker 
exposure. ‘Categorically excluded’ does not 
relieve the licensee from an obligation to 
comply with the MPE. In fact, unless the 
licensee takes appropriate measures to miti- 
gate potentially excessive worker exposure 
at some ‘categorically excluded’ antennas, 
the facility will technically not be in com- 
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pliance with the FCC human exposure 
rules.” This means that MPE evaluations 
are required for ail fixed transmitters. 

This MPE evaluation also applies to all 
multiple site transmitters. If you are collo- 
cated with another transmitter at a site that 
is radiating beyond the applicable stan- 
dards, and that transmitter renews its li- 
cense, or if you contribute 5% or more of 
the limit (as set forth by the guidelines), 
then you must also come into compliance 
with the new guidelines at that time. Any 
station modification or renewal, and any 
new facility built, must meet the applicable 
guidelines. To renew or obtain your current 
license you must be able to meet the pre- 
vailing standards and have the MPE avail- 
able for viewing by government agencies. 
If you are not beyond MPE, then the only 
requirement is to ensure that if the configu- 
ration of the site changes (e.g., if antennas 
and transmitters are added), the site is still 
within the parameters of the MPE guide- 
lines. 

If a site is above MPE exposure levels, a 
written health and safety plan acceptable to 
OSHA is required. This program consists 
of an initial survey, the adoption of admin- 
istrative and engineering controls, written 
documentation of the program, employee 
training and assignment of someone to ad- 
minister the program. The administrator of 
the program must be an “OSHA compe- 
tent” person. 

Typically, when OSHA visits your site 
on an audit, it will begin its investigation 
with an “opening.” An “opening” is simply 
an initial meeting between OSHA and the 
company it is investigating. This is fol- 
lowed by an investigation of the paper trail. 
Does a written safety program for all po- 
tential or real hazards exist? Are the em- 
ployees trained in the implementation of 
the program? Do the employees understand 
and follow the written program? OSHA will 
more than likely ask three or more employ- 
ees these or other related questions. 
Chances are that if the answers to the pre- 
ceding questions are “yes,” further investi- 
gations inside the site or plant may be 
avoided in a routine audit. If the answers 
are “no” and the company lacks safety pro- 
grams for perceived or real hazards, it is 
then showing “willful intent,” and has 
opened itself up to the most serious of 
OSHA fines. The only way to truly protect 
your company from these fines is to imple- 
ment a written safety program following 
the OSHA guidelines. 

In summation, all of us in the communi- 
cations industry should be aware of the pos- 
sibility that we may be affected in a very 
real way by the Telecommunications Act 
of 1996. The old Boy Scout motto “Be Pre- 
pared” certainly rings true when il comes 
to this law. The simple act of putting to- 
gether an all-encompassing written safety 
plan can make the difference between a 
relatively painless visit from government 
agencies and financial misery. 
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Tower foundations made easy 


Tower erection in marshland environments can be performed quicker, more 
efficiently and less expensively with modified construction techniques and 
alternative methods for anchoring the Site. 


By Don Leger and Don Calais 


Sometimes the marriage of two appar- 
ently different technologies leads to 
thoughts such as “I wonder why no one 
thought of this sooner,” 

This was an answer to a question of 
how to put up a tower in a marshland in 
South Louisiana. Conventional anchor 
methods could not be used because of 
soil conditions, cost and wetland preser- 
vation guidelines set by the U.S. Corps 
of .Engineers. 

The Corps would not allow heavy 
equipment off the allowed roadway. Trees 
could be felled by hand and allowed to 
decompose naturally. Any soil removal 
prior to pumping concrete anchors would 
have to be done by light equipment using 
board roads. The excess dirt would have 
to be hauled away. and the top three feet 
of soil would have to be layered back in 
the exact order of removal. We had to 
come up with a way to anchor the tower 


Photo 1. 
A tracked vehicle 
enables tower 
foundation 
preparation 

with minimal 
disturbance of 
the wetlands 
environment. 


without disturbing the natural habitat and 
without getting a 30-ton cement truck to 
where the anchors had to be set, A major 
road had to be built just to get the cement 
trucks to where the tower and building 
foundation had to be poured. 

Solving these problems was easy. We 
have years of experience in site prepara- 
tion. Being well-versed in many different 
fields. we realized that “marsh anchors” 
have been used for many years by the 
power delivery industry and would be a 
viable alternative. 

This technology uses 1'%"-square 
shanked rods with screw helices at three- 
to four-foot intervals on the initial 10 - 
20 feet. These rods are then screwed into 
the ground with three-, five-, seven-, or 
10-foot extensions being added until the 
proper depth and torque are reached. The 
torque and depth are determined by the 
soil and by the pulling strength required. 
Each anchor is then topped with an eye 
to attach one guy wire. Using screw an- 
chors requires only the availability of an 


auger machine to screw the anchors into 
the ground. No digging of holes, form- 
ing, and pouring concrete for the guy 
anchors is required. This technology is 
cost-effective for both labor and materi- 
als. Foundation and guy anchors can be 
completed with a crew of five in less 
than a week, 

Boning up on theory and techniques 
was also casy. Finding an engineer to 
stamp the required drawings was an en- 
lirely different matter. After getting over 
the hump of convincing engineers that a 
“dumb Cajun” with a heayy accent might 
actually know what he was talking about, 
we convinced them that one anchor per 
guy wire would work. The problem that 
the engineers had was two-fold. First, 
they were accustomed to building towers 
with inner and outer guy points. Second, 
most of their computer design programs 
will not allow for individual guy wire 
loading and individual guy anchor points. 
Individual guy wire loading is necessary 
to design the anchor for a 2:1 safety fac- 
tor (generally in the range of 50,000 
pounds of tension per guy). Because ten- 
sion-holding capability is directly related 
to installation torque, the anchors are sim- 
ply screwed into the ground until a layer 
of earth is encountered that Is resistant 
enough to achieve the required installa- 
tion torque. Once installed, an anchor can 
be pull-tested to verify holding power 
under tension. Usually, an on-site demon- 
stration of pull testing a single anchor will 
convince any skeptic. It is impressive to 
see a hydraulic jack exerting 50.000- 
60.000 pounds of pull on an anchor with 
no sign of anchor creep even after a half- 
hour of sustained pressure. 

A quick word about soil bores. We 
don’t believe in soil bores, but they do 
have their place in initial design. Most 
soil bores are 50 to 60 feet deep. We 
have had to screw anchors in as far as 
268 feet into the ground! The depth could 
have been shortened considerably by 


Leger is a field service technician and Calais is 
general manager for Two-Way Communica- 
tions, Lafayette, LA, 
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using multiple anchors with load- 
distributing linkages. Such linkages have 
been designed for a retrofit, but we 
wanted to prove the single-anchor-per- 
guy concept. Another unique advantage 
of screw anchors is the ease of adding 
extensions or additional anchors at a later 
date, should guy wire capacity need to be 
increased for additional load requirements 
or for the addition of torque arms. Experi- 
mentation with elevated anchors is 


currently in progress, 

Once everyone agreed about the con- 
cept, installation was attempted. The first 
anchor crew came in with a truck- 
mounted unit, looked around and left. 
They returned later with a huge, high-flo- 
tation, rubber-tired rig. They bogged it 
down, packed up and left. The second 
crew came in, laid planks down and com- 
pleted the job in 20 working days. We 
realized that with the proper equipment 
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and trained personnel the completion time 
could be greatly reduced. 

The communications industry has tra- 
ditionally used concrete for tower an- 
chors. This technology requires a con- 
crete block measuring from as small as 
4’ X 6' X 2' to as large as 6' X 12" X 30! 
against undisturbed earth to hold the 
guys. Using this method for anchors in- 
volves digging, forming and pouring the 
concrete, then backfilling and tamping 
in nine-inch lifts. The equipment re- 
quired for this method includes back- 
hoes. forming equipment and heavy con- 
crete trucks. This method is labor- and 
equipment-intensive, not to mention 
time-consuming. The average time to 
complete the foundation and guy anchors 
is three to five weeks. Digging, forming, 
pouring and curing concrete is very time- 
consuming. 


These techniques 
present numerous 
problems, such as 
building an adequate 
base for a road bed to 
get equipment where it 
needs to work, The 
cost of the road can 
easily exceed the cost 
of the tower 
foundation. 


In most parts of the country, concrete 
and its delivery are no problem. South of 
1-10 in Louisiana. and all along the Gulf 
Coast, it is another story. Here, trench 
shoring, layering the sides of concrete 
foundation holes, slip forming and slurry 
pours in a drilled foundation are the 
norm. Using these techniques presents 
numerous problems, not the least of 
which is building an adequate buse for a 
road bed to get equipment where it needs 
to go. The cost of the road can easily 
exceed the cost of the foundation. Such 
a road is only needed during construc- 
tion of the tower, Normal pickup truck 
and van traffic for routine maintenance 
at a tower site doesn’t require the type of 
road needed to get a I5- to 30-ton rig 
onto a virgin site. 

Would you like to be able to go onto a 
freshly bulldozed site right after a rain, 
install all guy anchors and tower founda- 


Its a (NO BRAINER™ 


ae > 


eunention" 


at your fingertip! 


Easy-To-Use...’Just one Button” gives 
you access to the most technically 
advanced and affordable analyzer/ a oe 
conditioner on the market today! \ oe B 


The Analyzer I, Ill & VI Series has standard features 1 & i= = 

not found on other systems costing over three times ee zer VIP , 

as much...including: Analy ; 

= Charges & analyzes Nickel-Cadmium, Nickel Metal A a. 
Hydride, Lead Acid & certain Lithium lon chemistries. l 4 4 mee | 

* Single button operation. — = 

* Four independent charge rates. 4 Ais 

= Eight independent discharge rates. le Yzer j@ 

= Interchangeable adapter cups. i a 

= UL, CSA & CE approved. 


An, 
Call for our comprehensive catalog describing in Myzer iyo 
detail our innovative line of Analyzers/ Gon diseaes) 


Need Remotes? 


DC Remotes 
DC Termination Panels 
Tone Remotes 
Tone Termination Panels 
Local Extensions 
Multi-Channel Remotes 


Call us. 


FF 


941 Hensley Lane * Wylie, TX 75098 
Voice (800) 869-9128 » Fax (888) 437-5360 


Circle (12) on Fast Fact Card 


Introducing the new... 


HAND HELD ecm 
RECEIVER = [({s=) 
ongoose is a light 
weight receiver that's 
ideal for quick indoor 
sweeps by propagators. 
Internal memory stores signal 


strength that can be output to 

a PC with a serial cable 

Large graphic EL backlit display 

allows user to view any 3 

channels simultaneously y 
Rechargeable Ni-Cad Battery \ 
Audio can be heard through \ 
headphone jack or an Internal ' 
speaker ' 
Available in most popular 
frequency formats 
Weighs under 5 Ibs. 
(Including battery) 


When you need more than 
the Champ Ultra-Lite 
and not as much as 

a Champ, you need 

the Mongoose. 


q 


1goose is just one of many exceptional 
design solutions from Berkeley Varitronics. 
as us Peery for more information: 


‘ 7 / Fax: (732) 548-3404 
fiterniets http:/fwww.bvsystems.com 
E-mail: info@bvysystems.com 


BERKELEY 
VARITRONICS 
SYSTEMS 


Circle (13) on Fast Fact Card 


20 Mobile Radio Technology  Suly 1998 


tion, and be ready to stack a tower in less 
than a week? Down at the mouth of the 
Mississippi, at Pointe a la Hache and 
Venice, two such scenarios were com- 
pleted last year in 12 days. Both towers 
were stacked within three weeks of the 
initial clearing of the sites, Both jobs em- 
ployed screw anchor technology. The use 
of these anchors as pilings with a pile 
cap containing the anchor head has been 
done before, but we have done away with 
the pile cap by using individual anchors 
for each guy. The only concrete needed 
is for the tower base foundation. Here, 
foundation anchors made of 342" pipe 
with the same 8" to 14" helices are used 
instead of the solid rod anchor system. 
This provides better lateral stability and 
lateral shear strength. The resulting pile 
cap could be as little as eight or 10 yards 
of concrete. That small amount of con- 
crete is not a difficult haul for a front- 
end loader. If you have a dump truck on 
tracks, as we acquired, this is “no hill for 
a stepper.” 

The estimated cost of one of the afore- 
mentioned jobs using conventional meth- 
ods was nearly $250,000. That covered 
only the cost of the road, the anchors and 
the foundation for the tower. Quite a large 
pill to swallow, but some feel it’s the cost 
of doing business in South Louisiana. The 
cost of the completed foundations using 
screw anchors was much easier to take. 
The Pointe a la Hache job, including pil- 
ings to set a 12' X 28' building six feet 
above ground level and all guy anchors, 
was $90,000—quite a savings compared 
to $250,000. The Venice job, including 
pilings to set a 12' X 28' building 10 feet 
above ground and all guy anchors, was 
$70,000. Again, a savings of $180,000, 
You can imagine how the tower company 
felt about the gentleman who saved them 
that much money? 

In the final analysis, screw anchors can 
be a useful tool for the communications 
industry. The ability to move onto a 
cleared site and start stacking tower 
within a week can be the difference be- 
tween having customers on your tower 
and having them go somewhere else. The 
cost savings and efficiency make the 
screw anchor method attractive for 
marshland and wetland projects. As in 
most things, this technology is not the 
answer to all tower foundations. There 
are break-even points where it is just as 
easy and cost-effective to use either 
method. However, in certain areas where 
logistics and government regulations can 
hamper tower construction and cause lost 
revenues, the screw anchor method can 
be invaluable. 

i 


are SO 


aid te surprised Ain rotate ete 
i omimunications System ral can be eh 
“#5,” subjected to — and still perform.like chattips. fig 


Nothitigeséems to faze these mighty’ work-” 
horseswhen it comes to testing Conventional 
and-trunkeds. radios, pagers and® cellular, » 
pe phones*with optimum precision. Not only are { 

ante our Analyzers built’ Motorola-tough, they’re 
— = PGS fe easy to use. And they’re-portable, besides. 


For more information, we invite you.to-call a 
Rae us today. Ask about our easy leasing’ plan — or- 
we = - charging your purchase to your Visa®/ 
-!  +th,, Bo MasterCard® charge card; When.it comes. to 
Se rugged: dependability, all roads lead to 

Motorola. 


800-505-TEST 
$18:365-5742,Dept, 439 FAX- 
awww.mot.com/test 


TEST a 


= 7. yn MOTOROLA 


“ and Motorola are registered trademarks of Motorola, Inc. “The Test You Can-Trust 

and “What you, never thought possible” are trademarks of Motorola, Inc. All other 

marks and trademarks are the property of their respeative companies. , 

© 1997, Motorola, Inc, What you never thought possible.™ 


: Circle (21) on Fast Fact Card 


Microwave path design: 


The basics 


Part 3—This series of four articles is a primer on some of the propagation-related 
basics of microwave path design. This month’s installment explains the effect of path 
reflections on fading, how to derive a power budget and the fade margin. 


By Jeff Ashley 


In the first two parts of this series (MRT 


May and June), the microwave path de- 
sign process was described in terms of: 
Q determining whether a proposed path is 

“line-of-sight.” 

Qevaluating path clearances with regard 
to refractive effects. 

Qevaluating path clearances with regard 
to Fresnel zones. 

This section covers path reflections and 
how to derive a power budget and fade 
margin. The concluding installment will 
examine path reliability. 


Considering path reflections 

A point of reflection will exist some- 
where along the length of the path where 
(with regard to the reflecting plane and 
antennas at both ends) the angle of inci- 
dence equals the angle of reflection (see 
Figure | below). If antennas at each end 
of the path are at the same height above 
a flat. reflecting surface, the reflection 


point will be located halfway between the 
two. However, if antenna elevations are 
different, the reflection point will be 
closer to the lower antenna and will move 
along the length of the path, toward one 
endpoint or the other as K varies (“K” was 
defined in Part | of this series). If suffi- 
cient out-of-phase signal from the reflec- 
tion point is received at the far-end re- 
ceiver, catastrophic fading may occur. 

In some cases the reflection point will 
be blocked naturally by terrain features. 
Manipulation of antenna heights is a 
method of moving the reflection point to 
a different spot along the length of the 
path so that it can be blocked by an ob- 
struction or perhaps so that it may fall on 
a less reflective surface. Rough surfaces 
do not reflect as well as smooth, flat sur- 
faces, such as water. 

The magnitude of the reflection coeffi- 
cient (amount of “reflectivity”) also in- 
creases as the angle of incidence de- 
creases. Because of this, short paths with 
endpoints at a considerable height above 
the reflecting surface will be affected less 


DIRECT PATH 


REFLECTED 


a POINT 


OF 
REFLECTION 


Figure 1. At the point of reflection, the angle of incidence equals the angle of reflection. 


WATER 


than those with endpoints barely higher 
than the reflective surface itself (a micro- 
wave link between two offshore oil plat- 
forms, for example). The magnitude of 
the reflection coefficient can vary from 0 
to —1.0, the latter corresponding to 100% 
reflection. The negative sign refers to a 
180° phase reversal at the point of 
reflection. 

There is an advantage to using vertical 
polarization when the grazing angle on a 
reflective surface is a couple of degrees 
or greater, The magnitude of the reflec- 
tion coefficient with vertical polarization 
is much less than that of horizontal polar- 
ization, Less reflected signal will be 
present at the receive antenna on the other 
end of the path. In fact, with a grazing 
angle of 6.5°, the magnitude of the reflec- 
tion coefficient for a vertically polarized 
wave is only about —0.08 compared to 
about —1.0 for horizontal polarization. 
The magnitude rises as the grazing angle 
increases above 6.5° until it finally meets 
the same value of the horizontally polar- 
ized signal (at 90°). 

The phase change (or lag) at the point 
of reflection for a vertically polarized sig- 
nal is also significantly affected at low 
grazing angles as compared to the practi- 
cally uniform 180° phase reversal for a 
horizontally polarized signal. As the angle 
increases from 1° to 30°, the phase change 
of a vertically polarized signal drops 
quickly from about 180° to 4°. With only 
a 4° phase lag, the reflected signal that 
reaches the receive antenna on the other 
end of the path would have more of an 
additive, rather than canceling effect. 

The distance to the reflection point can 
be calculated using the equation 


di =nD [Eq. 1] 


Ashley is a communications technician in Los 
Angeles. 
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where (lor K = % only): 


hi = the elevation of the lower antenna 
above the reflecting surface, 

h2 = the elevation of the higher antenna 
above the reflecting surface, 

di = the distance (mi.) to the reflection 
point from the fi end. 


0 = the total path length. 


Because calculations for a, where 
K = 2/3 and K = 4/3, get a bit involved, 
estimated values can be obtained from 
graphs offered in R.F. White (see 
references) 

As refractive conditions change, the de- 
gree of bowing that occurs on the wave- 
front will change. As the amount of bow- 
ing changes, the location of the reflection 
point will vary in relative distance 
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between the two path endpoints. In de- 
signing a path, it is useful to analyze the 
overall range of movement (or distance of 
travel) that can occur for this reflection 
point. The design engineer must deter- 
mine whether (in its range of movement) 
it may wander onto a highly reflective 
surface (such as a body of water) that lies 
between path endpoints. In such an unde- 
sirable situation, measures might be taken 
to move the reflection point elsewhere by 
changing antenna heights, or by attempt- 
ing to block the reflection. 

To determine the practical limits of 
travel for the reflection point, two values 
of K are typically used that would describe 
limits of refractive conditions. One limit is 
when refractive conditions correspond to a 
value of K = %, The other extreme limit 
will be the value of XK that would bend the 
path downward to the point of grazing the 
ground. Beyond this grazing point, no re- 
flection can exist because the path itself is 
being obstructed by the earth. 

The value of K that corresponds to “graz- 
ing” can be calculated from the equation: 


i5{x + ¥ + 2 XY | {Eq. 2] 


where 
: hy hs 
=——- und Y=— 
D- Dy 


(hi. h2 and D are already defined in 
Equation 1). 


The distance to the grazing point is cal- 
culated from Equation |, where: 


Deriving a power budget 

A path power budget is nothing but an 
itemized list of all system losses and gains 
(in decibels) from the transmitter on one 
end of the path to the receiver on the other 
end, and everything in between. 

For example, if starting with the trans- 
milter on one end of the path, one would 
note transmitter output power (+dBm), 
then subtract all the losses in subsequent 
connectors and circulators external to the 
radio assembly, along with waveguide 
losses (—dB) until the antenna is reached. 
The gain of the antenna would be added 
to that value (minus the loss in the ra- 
dome, if used) to give the resultant 
effective radiated power (ERP.). This is 
the available RF signal that will be propa- 
gated through the atmosphere to the other 
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end of the link. As the signal makes its 
way through the atmosphere to the receiv- 
ing site, free space loss (—dB) (the for- 


mula for this was given in Part 2, MRT 


June), in addition to atmospheric losses 
(—dB), would then be subtracted from the 
ERP value. 

The term atmospheric loss or “absorp- 
tion” pertains to effects that atmospheric 
gases, primarily oxygen and water vapor, 
have on microwave propagation. These 
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effects are calculated separately from free 
space losses. Attenuation figures are di- 
rectly proportional to path length and 
increase with frequency (0.0002 dB/mi. 
at 2GHz, 0.002 dB/mi. at 8GHz and 
almost 0.2dB/mi. at 20GHz). 

At the receiving end of the link, the 
considerations are the same as on the 
transmitter end, only in reverse order (ra- 
dome loss: antenna gain, waveguide, con- 
nector and hybrid/coupler losses), with 
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the remaining signal level being applied 
to the receiver (—dBm). 


Fade margin 

The receiver manufacturer will offer a 
noise threshold specification (expressed 
in —dBm) which, simply stated, is the 
sensitivity of the receiver. It is consid- 
ered to be the lowest receive signal level 
at which the receiver will still be consid- 
ered “unusable.” There are variations in 
the definition of the term “unusable,” 
which means the use of different stan- 
dards in determining how a particular 
receiver threshold specification will be 
obtained. For example, on most industrial 
analog microwave systems the practical 
threshold of the receiver is considered the 
absolute RF signal level (—dBm) injected 
into the receiver that will establish a 30dB 
(flat) signal-to-noise ratio (S8dBrncQ) as 
measured in a discriminated baseband 
noise slot. The telephone companies, 
however, have used a 33dB (flat) signal- 
to-noise ratio (55dBrmc0). (The baseband 
frequency of this noise slot will typically 
be specified by the equipment manufac- 
turer and is dependent on the particular 
channel loading of that equipment. It is 
usually assigned somewhere above the 
highest occupied frequency slot on the 
baseband. Because noise effects are worst 
on the high end of the baseband, this slot 
would offer a worst case scenario for the 
signal-to-noise measurement.) 

The threshold specification on digital 
microwave receivers makes reference to 
the bit-error rate (BER) of the recovered 
data rather than to a discriminated analog 
noise measurement. The old Bell standard 
for digital systems is the RF signal level 
injected into the receiver that will pro- 
duce a BER that exceeds 1073. This is 
typically referred to as the “outage” 
threshold. Often, however, a BER of 107° 
(referred to as the operating point thresh- 
old) is used because this is a more com- 
mon T-1 level standard. (As a note, the 
difference between these two bit-error 
rates relates to a change in RF receive 
level of only 2dB-3dB. This is because 
BER performance on digital radios de- 
grades rapidly after the 10~© point.) As 
long as the BER is defined along with the 
threshold specification, no confusion over 
terms should exist. 

On analog microwave systems, the dif- 
ference between the receiver threshold 
value (—dBm) and the receive signal level 
(RSL) being applied to the receiver 
(—dBm) under normal path conditions is 
referred to as the fade margin (expressed 
in dB). This is a “safety margin” of ex- 
cess signal that the path can fade before 
the receiver becomes “unusable” due to 


Full-line. 


MS2650/60 Spectrum Analyzers MG3641A/3642A Synthesized 
Signal Generator 
© 9 kHz to 3 GHz, 8 GHz, 21 GHz, &30GHz = 125 kHz to 1040 MHz/2080 MHz 
© -130 dBm Noise Level in 30 Hz RBW * -143 to +17 dBm 
© Noise Sidebands at <-100 dBc/Hz at 10 * 40ms Frequency Switching Time 

kHz Offset * AM, FM, and PM Widths) 
© +1.3 dB Level Accuracy AF Synthesizer and FSK Encoder Options = * Go/No-Go Test 
© 1 Hz Resolution Frequency Counter 
Color LCD Display 
© 22 |b. Portable Package 


© 10 ps Resolution 


To get the kind of RF performance you 
want, get RF measurement equipment that’s 
set the standard for 30 years. Anritsu. 

No wonder so many manufacturers 
and maintenance organizations depend on 


Anritsu RF measurement products. Anritsu 
instruments meet the industry's toughest 
demands for accuracy, repeatability, case- 
of-use and dependability. 


MF2400 Frequency Counters 


© 10 Hz to 20 GHz, 27 GHz and 40 GHz 


© 11 Ib. Portable Package 


Yet, they remain surprisingly affordable. 


MS4630A Vector Network 
Analyzer 

* 1 Hz to 300 MHz 

* 1 Path/ 2 Port Error Correction 


© CWiPulse Signals (100 ns to 0.1.5 Pulse * 120 dB Dynamic Range 


* 150 js Sweep Speed 

* Multi-Marker Function, 10 Per Channel 

* Amplitude, Phase and Group Delay 
Measurements 


‘The value is easy to see. 

So if you are involved in R&D, produc- 
lion test or on-site maintenance, go directly 
to Anritsu RF products. For complete infor- 
mation, call 1-800-ANRITSU today. 


Anritsu 


Anritsu RF Measurement Products 


© 1998 Aneta Company Seles Oifices Under States arc Carta. LSOOANRITSU, Europe 44(01582) 432200, 
fapan BYOF) SAKE L111, Asie Parte OS 2622400, South America SS(2L)2HO 9145. Netp: / wwe acntgu.com 


Circle (60) on Fast Fact Card 


One world. One name. Anritsu. 


noise. The same general definition could 
be used for digital microwave systems, 
although in this case it might be termed 
“flat” or thermal fade margin (TFM). 
Other terms applicable to digital systems 
are dispersive fade margin (DFM), adja- 
cent channel interference fade margin 
(AIFM), and external interference fade 
margin (EIFM). Composite fade margin 
(CFM) is a term used to describe the com- 
posite affects of TFM, DFM, AIFM and 


EIFM. Typical receiver threshold levels 
for digital or analog commercial micro- 
wave receivers are usually in the ballpark 
area of —70dBm to —85dBm. 

It should be noted that microwave receiv- 
ers have a specified range of RF input sig- 
nal level over which they should properly 
detect and decode modulated information. 
This means not only that there is a minimum 
signal level (receiver “threshold”) but also 
a maximum signal level that can be applied 
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to the receiver input without expecting dis- 
tortion or data errors in the recovered sig- 
nal. This restricts the path designer from 
creating a huge fade margin by applying 
excessively high RF levels to the receiver 
under normal path conditions. Additionally, 
a path phenomenon referred to as “up-fad- 
ing” can occur (particularly around the end 
of a period of severe multipath activity) 
where the microwave link receivers realize 
an extreme increase in RF signal level (rela- 
tive to normal RSL). Up-fading is thought 
to be the result of an anomalous “lens” ef- 
fect in the atmosphere. For such reasons, 
the design engineer should leave a margin 
of at least 1OdB between normal path RSL 
and the receiver's upper RF input limit. The 
typical design RSL for a microwave re- 
ceiver is about —35dBm. 

The next and final article in this four- 
part series will discuss microwave path 
reliability. 
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Everybody wants the 
top of the tower 


Owners and managers of communications sites need to juggle zoning 
restrictions, technical issues such as intermod, loading capabilities of the 
tower and radiation exposure limits—while keeping an eye on profitability. 


By H. ¥. Church, P.E. 


Assume your new tower is finished and 
ready for occupancy. All zoning, FAA and 
local building requirements are complete. 
Usually towers are built with at least one 
user in mind, which can be broadcast, TV, 
cellular, SMR or a host of others. (Given the 
current public antagonism toward towers, 
especially in the Northeast, it is quite a feat 
to build a tower at all.) Obviously, one wants 
to maximize the rental income while provid- 
ing an important benefit to the public. 

Every prospective user wants the “top of 
the tower”’—including the owner. If the 
prospect is a renter, things are different. The 
top of the tower has a distinct advantage in 
flat country, but in hilly or mountainous 
areas most of the elevation is gained by 
building on high terrain. The percentage 
increase in height gained by putting a 100- 
foot tower on a 4,000-foot hill is minimal. 
In this case, paying a premium rent to be at 
the top does not make sense because any 
location above the treetops will usually pro- 
vide good radio coverage, especially if the 
ground drops off fairly steeply. The top of 
this tower will only provide two benefits: it 
allows more omnidirectional coverage, and 
itavoids damage from falling ice. Aside from 
the higher rent for the top of the tower, there 
are some other disadvantages in terms of 
greater transmission line loss, cost and, in 
the mountains of the Northeast above 2,000 
feet, a dramatic increase in ice accretion, as 
shown in Photo | at the right. Many systems 
need directional coverage, so a side- 
mounted antenna lower down Is often a 
better choice. 

Tower owners and managers should be 
aware of the kinds of antennas tenants use. 
There are several commonly used frequency 
bands from 30MHz-S0MHz to | 800MHz- 
1,900MHz. In general, the lower the fre- 
quency, the longer the antenna, and in many 
cases, the higher the gain, the longer the 


antenna, Some protective filters in the 
30MHz-SOMHz band can be the size of a 
torpedo, and because the commodity you are 
dealing with is tower and building space, it 
may be appropriate to charge tenants in that 
band in proportion to the amount of space 
they occupy—or avoid them altogether. An- 
tennas do not work well if they are side-by- 
side or too close to each other. Most com- 
munications engineers, equipment salesmen 


“i; “: ren 


Photo 1. A 180-foot Rohn 45G tower at 1,680 feet 
(mean sea level) with 4" of clear ice accretion, 
January 1998. The tower, antennas and guys all 
survived, 


and technicians like to use “gain” antennas, 
which concentrate the signal toward the ho- 
rizon, as compared to non-gain types, whose 
radiation is more nearly spherical—wasting 
energy toward outer space. In general, gain 
antennas are long, except for yagis, corner 


reflectors and panel types. A Il0dB-gain 
antenna in the popular VHF band 
(140MHz-170MHz) or the UHF band 
(450MHz-470MHz) will be 18-21 feet tall. 
Shorter antennas with less gain are available 
and cost less, and should be used if a slight 
sacrifice in coverage can be accepted. A site 
owner/manager may not be in the business 
of designing systems, but his decisions will 
control site profitability. 

There are other ways to deal with prob- 
lems of tower and building space. Many 
tower sites use combiners, in which two or 
more radio systems in the same frequency 
band share a transmit and a receive antenna. 
The combining equipment is capable of 
handling several stations and can be pro- 
vided by the site owner or by the users, The 
combiner consists of cavities: devices that 
are usually tuned at the factory for specific 
frequencies. A combiner can be provided 
with space for expansion, in which transmit- 
ler cavities and receiver multicouplers are 
added as the need arises, There should be an 
agreement in the site rental contract as to the 
ownership of this equipment, so that if a 
tenant leaves the site, he and the owner/man- 
ager know what belongs to whom. At the 
higher frequencies used by cellular and PCS, 
the combiner is usually built into the system 
because these users may have many frequen- 
cies and several antennas. 

Another solution is to use a rental formula 
incorporating antenna length and height 
above ground. This can be tailored to adjust 
revenue to an acceptable figure. Some for- 
mulas include the volume of the radio cabi- 
net and kilowatt/hour use. This allows the 
prospective tenant an opportunity for inno- 
vative selection of antenna and station equip- 
ment, A photographic “portrait” of the 


Church owns community repeaters, owns and 
operates radio communications sites and 
offers system design consulting services. He 
lives in Lebanon, NH, 
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tower, with each antenna numbered, as 
shown in Photo 2 at the right, can be helpful, 
esp ecially after a few years of tenants com- 
ing and going. It is a good idea to post this 
photo in the equipment building and update 
it as needed, 

If the tower is a large, substantial struc- 
ture, some users, especially cellular and 
public safety systems, may need parabolic 
antennas (“dishes”) for point-to-point use. 
These devices are conspicuous and zoning 


boards hate them, but they are frequently 
necessary. They provide a large area for wind 
and ice loading, and their use should be 
approved by a competent engineer—prefer- 
ably with the help of the tower manufac- 
turer. In many cases, the function of a dish 
can be replaced by smaller structures such as 
comer reflectors, a panel antenna, a condi- 
tioned telephone line such as a T1 carrier, or 
a fiber-optic circuit. A local zoning board 
may not know much about such things— 


Control your tower site. 
Hark makes it simple. 


Save money on rekeying and control access to your tower site 
with the rugged and tamper-proof Card Access System from Hark. 


® Detailed account of entries including name, 


date and time 


® Control multiple sites easily and at low cost 


@ Proximity card reader and keypad are more 


durable than swipe 
technology 


@ Temporary access codes 
can be created 


@ Buzz-in and diagnostics 
through dial-up modem 


uo 


Systems 


WIRELESS 
COMMUNICATION 


entrar’ 


Let Hark eliminate rekeying 


For ‘technology innovations call Hark at: 1-800-367-4275 


TAS Travelers Blvd. Summerville. SC 29485 mana (S03) 875-4480 #00 (NUT) NTR. S277 
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Photo 2, A tower 
management chart 
| with tenants’ anten- 
{| mas numbered for 
J easy identification. 


most do not even know what questions to 
ask—but they are getting more familiar with 
the technology all the time. Do not accept a 
dish on the tower unless the prospective 
tenant provides a written statement that there 
is no alternative and that he agrees to pay for 
an engineering stress analysis of the tower. 
A manager does not want one dish to stress 
the tower as much as several smaller anten- 
nas of possible future tenants. 
Qualifications for a prospective tenant 
should always include the likelihood of in- 
terference between new equipment and ex- 
isting systems, including interference to 
neighboring TV and broadcast receivers. On 
a well-run site, a compatibility analysis is 
required, at the expense of the new arrival. 
This should be done by an engineer fully 
qualified to do the computer study as well as 
to make recommendations for remedies in 
case of interference. There are simple com- 
puter programs to use for a preliminary look. 
If “Joe Technician” offers to do this, don’t 
discourage him, just see that the final prod- 
uct is from a fully qualified engineering 
service. The rule, on all sites that have rules, 
is that the new arrival is responsible for 
curing an interference problem whether it is 
to existing systems or to his own receiver(s). 
(See “Resolving Digital-analog ESMR-SMR 


Photo 3. Inattention to site management can 
result in an extremely busy tower. 


Interference,” MRT March 1998.) Some 
sites are run as a real estate operation, whose 


owners have little, if any, interest in happy 
tenants. “Not for nothing” are some of these 
sites nicknamed “Intermod City,” as shown 
in Photo 3 at the left. 

If your tower is favorably situated with 
respect to population centers, interstate high- 
ways and other main roads, potential tenants 
will include cellular, PCS, SMR, FM broad- 
cast, TV. paging, local, state and federal 
agencies, electric and gas utilities, commu- 
nity repeaters and many others. An owner/ 
manager will wish to obtain maximum rev- 
enuc from the site commensurate with safe 
tower loading. Ask for a written contract 
with each tenant. Larger tenants will have 
“standard” contracts, which are carefully 
worded to protect the tenant, with little re- 
gard for the “landlord.” A cellular company 
will often want a phrase excluding other 
cellular or telephone companies. At one time. 
some companies were claiming at zoning 
board hearings that there would be interfer- 
ence between cellular companies, and they 
were mutually incompatible. This was 
mainly competitive nonsense, and much to 
the disadvantage of the tower owner. Many 
cellular companies are now “collocated” 
because of pressure from zoning boards— 
their systems work fine. Any contract pre- 
sented to a prospect will automatically cause 


n the reali world, your 

customers rely on 

your wireless 
communications network 
to perform, day in and 
day out. And no one 
knows that better than 
Sinclair Technologies. 


filters and duplexers 
designed to meet your 
applications: * VHF/UHF 
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The people at Sinclair are 
committed to satisfying real 
world requirements, 
employing leading-edge 
technology to produce 


Applications that 
require Sinclair's 


solution-driven network base 
station components. 


| 
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| 
. Rugged, dependable and retiable 


antennas, receiver multicouplers, 
transmitter combiners, 


SimClAIR 


http://www.sinctech.com 


benchmark quality 
products, backed by 
dedicated technical 
support people. Each 
committed to providing 
you with your application 
solution. For the real world. Let 
Sinclair solve your network base 
station problems. Contact the 
Sinclair office nearest you or visit 
our world-wide web site today. 


REORFES COMMITMENT ESE ROD UGHS 


=SOLU BONS 


Sinclair Technologies Inc. 
85 Mary St., Aurora, Ont., Can. L4G 6X5 Tel: (800) 263-3275 Fax: (905) 727-0861 


55 Oriskany Dr., Tonawanda, NY 14150, U.S.A Tel: (800) 288-2763 Fax: (716) 874-4007 


Sinclair Technologies Ltd., 
William James House, Cowley Rd, Cambridge CB4-4WX, U.K, Tel: +44 (0) 1223 42 03 03 
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his lawyer to rewrite it from start to finish. 
One should use the same basic contract for 
all tenants, rather than 10 or 15 variations, 

Usually the cost of electrical energy to run 
a LOOW base station or repeater is less than 
$10 a month, which can be incorporated in 
the basic site rent. However, higher pow- 
ered paging stations with a heavy duty cycle, 
plus cellular and PCS, are much heavier en- 
ergy users and should be metered separately. 
At a remotely located site, it is often not 
feasible for the power company to meter a 
number of small loads. This can be done by 
means of individual, solid-state meters con- 
nected to each station. The meters can be 
connected by an electrician without interrup- 
tion to the station and will cost $500 to $600 
installed, usually at the expense of the ten- 
ant. Be sure your billing agrees with local 
utility rates because site managers are not in 
the utility business. A privately owned watt- 
hour meter installed beyond the transfer 
switch of the standby generator will also 
record energy from that source. 

Aside from the usual terms of lease agree- 
ments, there should be included a phrase 
covering Consumer Price Index (CPI) 
changes, which are traditionally small 
changes upward, To accept a flat rate for ten 
years, ignoring a 2% yearly CPI increase, 


ON Thousands in use over 
. » » ZERO FAILURES 


* Proven-Relaibility 

* Most configurations 
“Coaxial relay reliability has 
always been a problem. About 
seven years ago, we switched 
to TohTsu Coaxial Relays in 
our high power amplifiers. 
Since then, we have not 
experienced a single coaxial 
relay failure”. Ted S. Henry 


Henry Radio carries the full- 
line of TohTsu coaxial relays 
in stock for immediate 
delivery. Most common 
configurations and connectors 
are available ... AT VERY 
REASONABLE PRICES! 


CALL TODAY...! 


means income from this source will have 
decreased 20% in buying power, When the 
time comes to renew a rental contract, there 
will be less “sticker shock” if the CPI] has 
been applied all along. CP] applied each year 
is compound interest, Current CPI figures 


To accept a flat rate, 
ignoring a 2% yearly 
CPI increase, means 
income from this 
source will have 
decreased 20% in 
buying power. 
CSR TID LILLIES 
are available on a continuous tape provided 

by the U. S. Department of Commerce. 
The FCC recently set new and more strin- 
gent requirements for human radio fre- 
quency (RF) exposure, and most radio sites 
must have a study performed to evaluate their 


radiation. (See page /0.) It is the responsi- 
bility of the licensees to provide evidence of 
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compliance, and new FCC applicants should 
not expect to receive a license unless the site 
has had a survey. Several engineering com- 
panies are equipped to do these surveys. 
They will provide documentation for the site, 
as well as follow-up services in which the 
effects of new tenants’ transmitters are 
added to the original study. 

In many cases a site with a few “push-to- 
talk” base stations and repeaters will not 
produce enough radiation to exceed expo- 
sure standards, either to the public on the 
ground or to tower workers. [n some cases, 
however, areas on the ground may be sub- 
ject to radiation above safe limits and warn- 
ing signs or fencing may be required. The 
FCC guidelines assume that all transmitters 
are energized all the time, which is probably 
the only way to view the situation because 
duty cycles for communications stations are 
wildly variable. All tower owners are now 
required to file with the FCC an “Applica- 
tion For Antenna Structure Registration” 
(FCC Form 854). A copy may be obtained 
by calling 1-800-418-3676. 

For more details on FCC guidelines, 
obtain a copy of OET Bulletin 65 from the 
FCC Web page: /utp:/Avww.fcc. gov/oe ‘/info/ 
documents/bulletins/#65,. If the tower is on 
a busy “antenna farm,” the situation may be 
exceedingly difficult, considering the many 
owners, licensees and types of systems. Al- 
though the responsibility to the FCC is 
strictly the licensees’, it is obvious that the 
site manager is the person to make the radia- 
tion study happen. Although the FCC ex- 
empts certain installations from conducting 
an RF evaluation, one should know if and 
where the radiation limits are exceeded to 
protect workers and the public from overex- 
posure, 

While people on the ground near a tower 
will receive much less radiation than work- 
ers on the tower, the radiation threshold for 
those on the ground has been set five times 
“safer” than for site workers. However, at 
an “antenna farm” with closely spaced tow- 
ers, climbers may be exposed to several 
sources of radiation other than from the 
tower on which they are working, where 
they may have some control over associated 
stations. This implies cooperation among all 
the systems using the site, which can only 
be achieved with the help of a site manager. 
For worst case situations, radiation protec- 
tive suits are available. 

In the case of complaints or inquiries from 
zoning boards, hikers or others who may 
gain access to the site, there should be a 
“Health and Safety Plan” in place, which 
includes an RF evaluation of the site, and 
shows that the owner/manager is proactive 
and earnest in his quest to assure safety to 
those who come to the site. 
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For more information 
on the following adver- 
tisers in this issue, circle 


the corresponding Fast 
Fact number on page 73. 


AERA 
A division of Tempo Research 
AEA manufactures a com- 
plete line of hand-held SWR 
analyzers, complex impedance 
analyzers and time-domain re- 
flectometers with graphical lig- 
uid crystal displays. The antenna 
analyzers cover various ranges 
from 400kHz to 960MHz. 
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Anritsu 


Anritsu 

Anritsu's Site Master is a 
premier cell site installation and 
maintenance tool. Information 
on spectrum analyzers and gen- 
eral-purpose test equipment is 
available at 1-800-ANRITSU. 
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BatteryPRO Systems 
Manufacturer of state-of-the- 
art battery charging, condition- 
ing and analyzing equipment, 
featuring inventory control soft- 
ware with barcode reader capa- 
bilities. Custom product design 
is available. 1-800-661-9401. 
Web site: www.batterypro.com. 
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Berkeley Varitronics 
Systems 

The Mongoose is a light- 
weight, hand-held receiver that 
is suitable for quick indoor 
sweeps by propagators. It 
weighs under five pounds with 
the rechargeable NiCd battery. 
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Control Signal 

Since 1972, manufacturer of 
digital ANT and Morse code sta- 
tion identifiers. The micro-min- 
iature ANI has Motorola MDC- 
1200 and caller ID signal for- 
mats and can fit in the smallest 
radios. Call 800-521-2203. 
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gaiz. COMMUNICATIONS 
SPECIALISTS, INC. 
(800) 854-0547 


Communications Specialists 
Communications Specialists’ 
line of tone-signaling products 
includes CTCSS, DPL and two- 
tone sequential encoders and de- 
coders, automatic Morse station 
identifier, shared repeater tone 
panels, SMD prototype kits and 
a microminiature ANI encoder. 
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CPI Communications 

The MCR Alpha series 
remotes provide remote control 
of Motorola's Maxtrac, Radius 
GM300, Kenwood TK630/730/ 
$30 and Midland’s Syntech 
XTR radios. The remotes dis- 
play channel number and user- 
programmable name. 

Circle (207) on Fast Fact Card 


DAPA 


DAPA Communications 
DAPA Communications’ 


new 1998/1999 catalog empha- 
sizes a comprehensive product 
line of site antennas for wireless 
networks, including dual (slant 
45) antennas for polarization 
diversity applications, 
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Decibel Products 

Decibel Products has been a 
leading designer and manufac- 
turer of telecommunications 
products for over 50 years. Its 
product line includes base sta- 
tion antennas, indoor antennas, 
filter products, combiners. 
monitors, cables, connectors, ac- 
cessories and more. Website: 
www.decibelproducts.com. 
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Doppler Systems 
The 6000/6100 series radio 
direction-finding system has 2° 


Prolong battery 
life by one year 


Improve battery 
reliability 100% 


Service all 
battery types 


Contact Us Today! 


Internet: 


Six great reasons to find out 
about the Cadex €7000 now: 
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Toll Free: 1-800-565-5228 
www.cadex.com 
Email: analyzers@cadex.com 
Fax: +1 604-451-7991 


Service thousands 
of battery models 


Sort batteries 
with 5 second 
OhmTest 


Print service labels 
for simple fleet 
management 
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Product/logo directory 


accuracy and an operating range 
of 125MHz to | .OOOMH ze. It fa- 
cilitates data acquisition from 
multiple sites and offers real- 
time triangulation of signal- 
source locations on digital maps. 
Call 602-488-9755. Web site: 
wwiw.dopsys.com. 
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Eagle 

Eagle manufactures test 
equipment accessories tor use in 
RF microwave and antenna test- 
ing. This equipment includes 
return loss bridges. tuneable and 
fixed filters and coaxial cable 
sets and adapters, 
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EMR 

EMR provides design, supply 
and implementation of complete 
RF communications systems 
including isolators, RX 
multicouplers, cavity resonators, 
duplexers, TX combiners. am- 
plifiers and antenna site engi- 
neering. Call 1-800-796-2875. 
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Gamber-Johnson 

Gamber-Johnson is a devel- 
oper, assembler and marketer of 
mobile mounting systems and 
vehicle accessories for virtually 
all types of commercial and 
safety vehicles. 

Circle (213) on Fast Fact Card 


Hark Tower Systems 

Hark manufactures tower site 
monitoring and card access 
equipment for SMR enhance- 
ments to single-site or multisite 
networks. The paging line in- 
cludes alpha paging concentra- 
tion, TNPP network controllers 
and an alpha transcription switch. 
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International Crystal 
Manufacturing 

Known for quality crystals, 
oscillators, elements and filters, 
ECM is an authorized Motorola 
paging dealer specializing in 
new and replacement crystals or 
elements for communications 
equipment. 
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KENWOOD 


COMMUNICATIONS 


Kenwood Communications 
The new TK-290/390 VHF/ 
UHF wide-bandwidth, 160- 
channel portable from Kenwood 
is a powerful hand-held for po- 
lice, fire and EMS applications. 
Kenwood has a full line of con- 
ventional and trunking mobiles 
and portables. Call 1-800-950- 
5005 for a complete catalog. 
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Modular Communications 
Systems (Moducom) 

Moducom manufactures the 
Ultracom family of dispatch 
consoles. These microprocessor 
type consoles are led by the PC- 
based UltraCom NT system. 
which uses a 32-bit multi- 
threaded C** software applica- 
tion ona Windows NT platform. 
The CRT system is controlled 
by a touchscreen, trackball or 
mouse. 
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(AA) MOTOROLA 


Motorola Communication 
Test Equipment 

The Motorola R-2600 com- 
munication system analyzer tests 
two-way radio paging and cellu- 
lar systems. It includes win- 
dowed displays with soft-key 
control for access to the compre- 
hensive RF testing and signal 
encoding/decoding functions. 
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PiRod 

PiRod specializes in the engi- 
neering and manufacture of com- 
mercial-grade, solid-rod towers. 
monopoles and accessories for 
antenna mounting and tower 
maintenance. Call 219-936-4221. 
Web site:www.pirod.com. 
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PolyPhaser 

PolyPhaser introduces a de- 
sign for cellular/paging commu- 
nications lightning and surge 
protection. The CSX features a 
small footprint, low insertion 
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Today more than ever, the world of two-way communications needs 
the advantage of secure voice. The Selectone family of voice encryp- 
tion products offers you a clear choice at affordable prices. 


From the low-end inversion scramblers, the ST-22 and ST-20B; to our 
mid-range scramblers, the ST-25B with digital rolling code security; 
to the state-of-the-art Advantage-Plus encryption series with time 
domain scrambling and digital signal processing, Selectone will pro- 
vide the right product match for your specific security requirements. 
No hassles. No overselling. No kidding! 


We're confident that our product line is exactly what you're looking 
for, and we'll provide you with a personalized quote to prove it. 
Simply give us a call, send us a fax or write to us with your require- 
ments, and we'll provide you with a customized quote at no cost. It's 
simple. It's free. And best of all, it introduces you to the finest family 
of encryption products in the world. You have our name on it. 


Here’ Sa rene that cer its Secrets 


Mid-range 
scramblers. 
ST-25B 


Low-end 
inversion scramblers. 
ST-22, ST-20B 


State-of-the-Art 
Advantage-Plus 
series. 

ST-50, ST-51, 
ST-52 


CUSTOM QUOTES AVAILABLE 


1-800-227-0376 


Selectone, Inc. - 3501 Breakwater Ave. - Hayward, CA 94545 USA 
Phone: 510-781-0376 + Fax: 510-781-5454 - Internet: www.selectone.com 
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loss and low VSWR. 
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RadioSoft 

RadioSoft produces Com- 
study 1.50 propagation soft- 
ware that includes FCC con- 
tours, full-matrix field strength 
analysis with land-use land 
coverage, point-to-point. 3D 
coverage display, graphics. 
easy to use. 
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Selectone 

Selectone manufactures a full 
line of encryption products for 
the two-way industry, including 
ANI, CTCSS, DTMF. burst 
tone, remote control and two- 
tone sequential products. 
Selectone ulso does custom prod- 
uct design and manufacturing. 
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Shinwa Communications of 
America 

SCA is a major manufacturer 
and distributor for tone and 
voice pagers and is also a leader 
in the field of synthesized pager 


technology and digital paging 
processing. 
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Sinclair Technologies 

The MR-356 is a compact 
mobile duplexer for use in the 
406MEHz~512MHz frequency 
band. It uses six carefully tem- 
perature-compensated resona- 
tors housed in a rugged light- 
weight, aluminum extrusion 
providing the added isolation 
that is required in some systems. 
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TelePath 

TelePath is an authorized dis- 
tributor for Motorola TS10 ra- 
dios, Laursen antennas and Gai- 
Tronics remotes. TelePath is also 
a leading dealer for Motorola 
radio products. 

www. TelePathcorp.com 


TESSCO 
’ # Your Total Source 


TESSCO 


TESSCO is the “Total 


Source™ supplier of equipment 
and supplies for the wireless 
communications industry. Its 
product offering includes more 
than 17,000 products from 275 
vendors, Get single-source sim- 
plicity, competitive pricing and 
service and lowest total procure- 
ment cost with TESSCO. 1-800- 
472-7373. 
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TPL Communications 

TPL Communications, lo- 
cated in Los Angeles is a major 
manufacturer of RF power am- 
plifiers. It is best known for its 
HMS, RXR and LMS series 
power amplifiers. TPL will build 
to your specifications. Call 800- 
HI POWER. 
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COMMUNICATIONS INC. 
Trilogy Communications 

Trilogy Communications is an 
1ISO-9001 manufacturer of co- 


axial cable for wireless commu- 
nications applications. Trilogy’s 
product line consists of Aircell 
Transline, Aircell radiating and 
Aircell Plenum (radiating and 
non-radiating cable), 
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TX RX Systems 

TX RX 
Systems is 
widely recog- 
nized for qual- 
ity, reliability 
and perfor- 
mance. Its 
product line includes multi- 
coupler systems, signal booster 
systems, duplexers, cavity fil- 
ters, antennas and RF system 
products, 
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VEGA | 


a MARK IV company 
Vega’s C-6024 Multiline 
desktop console can accommo- 


Amornpet of 
Bird Technologies Group 


If you depend on your batteries, here are a 


few things we think you should know... 


available. Even the US Military says so, and who's going to argue with them? From the ground up, our 


q Our unique battery processing and reconditioning systems are widely recognized as the very best 


system designs are superior in many ways. Simply put. it means we offer you more capabilities, more 
reliability, for more battery types, with a better, simpler interface than any other system - period. For example, 
we offer intelligent, truly simultaneous processing of up to 252 batteries faster than others process 4! 


customer needs exceed existing industry capabilities. 


That's how we pioneered the only true 


2 Our technological leadership is thanks in part to our ability to provide custom-designed solutions when 


reconditioning charger. That's also how we created the only true Smart Battery Processing System. 
We've been leading the industry since 1986: so don't let the other quys mislead you. As they announce their 


“industry firsts”, we want you to know that they've never even come close to catching up. 


5 


batteries are actually in better shape after 3 years of use than they were new out 
of the box! This is why our systems often pay for themselves in less 
than a year. Most people just don't believe it until they see it, so call us 
today to see how you can benefit from The BatteryPRO Advantage. 


3 Our customers report that after using our reconditioning systems, many of their 


A 28 pack 
RAMSystem 


BATTERY, 


the life support system 
for ALL your batteries. 


When the performance of your batteries 
can mean the difference between life 


r 
YEAR 2000 c=) 
and death, why would you settle for @ 
® 
® 


Compliant! 


anything less than the very best? 


http://www.batterypro.com deeeececeece 


BatteryPRO Systems Inc.. 203 - 1 Ave. N'W., Black Diamond. AB. Canada, TOL OHO, Toll-free: 1-800-661-9401, Ph: 403-933-5393, Fx' 403-933-3233, Email sales @batterypro.com 
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¢ Thick Wall Aluminum Boom 

° Ferrite Balun 

* Balanced Center Feed Design 

* Cable Pigtail 

Bll * Moisture Proof Feed System 
Omnidirectional 

Antennas 

¢ Wide Bandwidth Performance 

* Heavywall Fiberglass Radome 

* Weather Resistant Design 

« Cable Pigtail 


Astron provides heavy duty mounting hardware with all 
our yagis and omni antennas. In addition to standard 
antennas, Astron offers accessories including mobile 

cable kits, cable assemblies and power dividers. 


For a Catalog or to Order call: 
703.450.5517 


Astron Antenna Co. 
22560 Glenn Dr, Ste 114, Sterling, VA 20164 
www.astronantennas.com 
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FEATURES: 


5 watt power 
High directivity 
PF reflected port 
Rugged construction 


Using the EAGLE return loss bridge allows 
frequency domain reflectometry tests to be made 
easily and inexpensively. There is no need tospend 
thousands of dollars on a dedicated antenna tester. 
Simply use the EAGLE bridge with your present 
spectrum analyzer and trencing generator. This 
technique is described in our free application note. 
See offer below. 


Price: $469.00 for a 1.0 GHz bridge. 


a 


‘VSWR BRIDGES & TEST 


Product/logo directory 


date both dedicated leased cir- 
cuits and telephone lines, The C- 
6024 is expandable to 24 lines 
and comes with a touchsereen 
display. 
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Vocom Products 

Vocom Products designs and 
manufactures RF power ampli- 
fiers. It offers class C amplifiers 
for the trunking, paging and 
two-way radio markets and lin- 
ear A and AB amplifiers for the 
PCS and cellular markets. 
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W&W Associates 

Wwe& W 
Associates 
is a USA 
manufac- 
turer of bat- 
leries and 
eliminators 
for two-way radios. In addition, 
W&W also manufactures rapid 
and standard chargers and 
analyzer/conditioners for two- 
way radios, cellular phones and 


camcorders. More than 200 
adapter cups are available. 
Circle (231) on Fast Fact Card 


WACOM Products 

WACOM Products manufac- 
tures acomplete line of RF filter 
products including transmitter 
combiners, receiver multi- 
couplers, duplexers, ferrite iso- 
lators, load terminations and 
various other frequency-selec- 
live products, 
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(ZETRON). 


Zetron 

Zetron designs, manufactures 
and markets more than 100 wire- 
less communications systems 
including radio and telephone 
consoles, paging systems, 
trunked radio, SCADA and te- 
lemetry, utility networks and 
land mobile radio. 

www.zetron.com 


FEATURES: 


Lowloss 
Low Cost 

Custom labels 
Sweptto 3.0GHz 
Rugged! 60 Ib. pull 
Excellent returnloss 


Are you frustrated with cable assemblies that 
break easily, are lossy at low microwave, or work 
intermittantly? Our bridge customers had the 
same problem. At EAGLE we now manufacture 
low-cost rugged test cables! Each one is tested on a 
vector network analyzer to 3.0 GHz. Our custom 
labeling makes cable ID a snap. Excellent return 
loss reduces disturbances to combiners and filters. 


Price: $29.00 1-4 quantity with “N” connectors. 


Call for FREE application note: “Antenna and Feedline Measurements" 


*YRLEF 


10 ¥ SEDONA, AZ¥86340 ¥ VOICE: (520) 204-2597¥ FAX: (520) 204-2568. 
Rabe Spies Rae: sia SEPA e Ree enTbS Co nbbantyene eee Ee pte ale TRE 
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CABLES 


Technically speaking 


(continued from page 8) 


in scope and can include every type of 
equipment that is used in the communica- 
tions industry or, for that matter, any kind of 
industry. Hats off to Newmar! 


RF measurements 

An email from Michael Leamer at the 
Tarrant County, TX, radio shop concerning 
the March column on RF measurements 
Stated: 


Tam having trouble understanding 
how it is that some power density 
measurements are in watts per square 
meter and others are in volts per 
square meter, 


[responded directly to his email, and there 
was a correction printed in a later issue of 


Thanks to all of you 
who respond through 
email, either to get a 
clarification, to ask a 
question, or just to 
set me straight! 


MRT. However, many of you might have 
also been confused by this and not have seen 
the correction. The answer is that the V/m? 
is in error. It should read W/m?. That was an 
error on my part— pure and simple. I can’t 
lay that one on MRT or the printers! Thanks 
for catching that one Mike. I'll try to do 
better! 


Online conversion calculations 

Also, I received an email from Robert 
Perelman. Eupen Cable USA, to let the read- 
ers of this column know about an online 
calculator that can be used to convert be- 
tween VSWR, return loss and reflection 
coefficient. Any of the three can be input to 
convert to the other two. You can find this 
on the Internet at wiww.eupen.com. 

Select VSWR Wizard. Also. their Cable 
Wizard calculates attenuation for various 
cable sizes by inputting the frequency and 
length of cable. 

Thanks to all of you who respond through 
email either to get a clarification, to ask a 
question or just to set me straight! Your 
input is valuable to the MRT staff and to me 
as a contributing writer. 

Until next time—sray tuned! 


5) 


SPECTRUM 
PAGING 
TRANSMITTERS 


Simulcast Now Available! 

= 100% Solid State 

= 10-300 Watt Units - VHF, UHF & 900MHz 

= 100% Continuous Duty 

= Direct FM; or Direct Digital Synthesis 

® Tone, Voice, plus Digital Modulation 

(FSK, NRZ-POCSAG, GOLAY, or any format.) 
® Automatic VSWR & Hi Temp. protection 
for P.A. 
® Built-in Metering 
= Hot Standby Option 
SCT 1500 = 72MHz & VHF/UHF Links available 
100-300W TRANSMITTER — Proven Reliability — Worldwide 

The Spectrum SCT1500 Series of Paging Transmitters incorporates the latest 
advances in solid-state technology. The various models embody many years of 
experience in VHF/UHF transmitter design. These very heavy duty units are able to 
easily handle 100% duty cycle — even in extreme environments, for year after year of 
reliable service. You can choose either the .002ppm Ultra High Stability version with a 
Direct Digital Synthesis Oscillator/Modulator, or the ocnventional 1ppm Oscillator/Oven 
unit for non-simulcast applications. As with all Spectrum products, only the finest designs, 
components and construction techniques are used 


For a Paging System with Superior Performance and High Reliability... 
step up to Spectrum quality, as thousands of customers throughout the world have 


done for over 2 decades! 
Call or FAX for details 


SPECTRUM COMMUNICATIONS CORP. 
1055 W. Germantown Pk. * Norristown, PA 19403 U.S.A. 
(800) 220-1710 * (610) 631-1710 « Fax: (610) 631-5017 
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“The only mount 
that will keep your 
computer from 


Crashing 


Save more than your data in a crash. 


Gamber-Johnson’s NotePad” mounts have 


Only Gamber-Johnson’s NotePad~ gives you: withstood more years of punishing driving 


+ Optional shock isolator that reduces than any other mount...keeping laptops 


jamming and road vibration for your laptop secure even in the case of accidents. That 
means greater safety for equipment and 

* A quick release latch to secure and remove > ¢ mp 
passengers 


=i CAMBE! 
== JOHNSON 


Insist on the original NotePad™ mount. Answers. Solutions, Results. 
£' 


your laptop easily. 
* More accessories than any other mount 


* Versatility to fit virtually any model laptop 


and can be mounted in most vehicles. 


Stevens Point. WI + 1-800-456-6868 «© Fax: 1-800-934-3577 
e-mail: gamberj@coredes.com * website: www. gamberjohnson.com 
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egulating technology 


Shifting tides at the top 


By Robert H. Schwaninger Jr. 


A few months ago, FCC Commissioner 
Michael Powell spoke before an industry 
group and announced his belief that the 
FCC sometimes improperly regulates all 


businesses as though each were the size of 


a regional Bell company. Powell suggested 
that such regulatory tactics were wrong and 
did not reflect the entirety of the industry. 

Within that speech laid a glimmer of 
hope for small businesses and minority- 
run start-ups that have struggled against 
the policy of “bigger is better.” the 
mantra-on-sampler revered by the past 
Reed Hundt administration, Although 
Hundt believed that all telecommunica- 
tions services might be delivered by no 
more that six competing entities, small 
businesses railed against this heretic to 
true competition. 

At the core of this running debate is the 
definition of “competition,” This one word 
and the implications its definition has in 
the creation of regulation is of paramount 
importance in determining the future of 
our industry. Stripped to the bone, the 
debate is a struggle for the soul of the FCC, 
which resonates from the commissioners’ 
combined vision of the paths that lead to 


Schwaninger, MRT's regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger. Washington, DC. He is a member 
of the Radio Club of America. 


competition in the marketplace. 
Recently, in his dissenting statement 
within Docket 98-56 regarding future regu- 
lation of Operations Support Systems, 
Commissioner Harold Furchgott-Roth 
said, “... for most of the past century, regu- 
lators, rather than consumers, made 
choices both about who may enter a mar- 
ket and about the terms and conditions of 
commerce. And regulators practically al- 
ways chose a single provider, no competi- 
tion and narrowly regulated terms and 
conditions. Even where competition and 
private contracts were viable, regulators 
often insisted on using regulation rather 
than contract to manage transactions in 
telecommunications markets.” 


Digital ANI: Compatible with 
Motorola’ MDC-1200° 


Micro-Miniature ID-12 


Motoroly and MOG-1200 are segistered trademarks of Motorola Inc 


Manufactured by Control Signal® 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200. Works in all radios, and its 


tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing !Ds, 
emergency, and time-out timer. 
Fleet price (100 qty) $89 ea. 


Call 800-521-2203 


[ esc | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
(303) 989-8000 FAX 303-989-8003 
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The good commissioner thus joined his 
colleague, Commissioner Powell, in sug- 
gesting that the telecommunications in- 
dustry lacks the zeal and blood of true 
competition, that market entry is too re- 
strictive and that the agency should simply 
get out of the way. 


Regulatory litmus test 

Having published this mini-manifesto, 
Commissioner Furchgott-Roth may be 
called on to demonstrate the will behind 
his words. It is one thing to claim to be a 
supporter of free markets. It is another to 
resist the strength of huge companies that 
lobby, cajole, contribute to politicians, 
accept positions of power within cabinets 
and run rings around the antitrust division 
of the U.S. Department of Justice. 

For example, can one both support the 
auction of radio spectrum and be an 
avowed believer in free-market competi- 
tion? The answer is no. Auctions are, by 
their nature, anticompetitive, as they favor 
the rich over the poor, the well-financed 
over the well-intentioned and the estab- 
lished over the new. In holding auctions of 
spectrum at every turn, the agency has 
opted for less, not more, opportunity and 
competition by regulating the number, 
size, construction schedule and more, of 
any participant. 

Can one support mandatory frequency 
migration and still claim a kinship with 
free-market ideals? Again, the answer is 
no, If left alone, the market would create 
private contracts for any migration that is 
deemed essential for the delivery of serv- 
ices. Arms-length negotiation would per- 
form what the agency's arm-twisting regu- 
lation seeks, 

Can Commissioner Furchgott-Roth 
cling to his published ideals and still sup- 


port licensing of radio systems employing 
geographic boundaries? Still, the answer ap- 
pears to be no. County boundaries do not 
reflect consumer-demanded system configu- 
rations. They are, instead, arbitrary lines on 
a map employed simply for the ease of 
agency administration. Therefore, such li- 
censing fails the good commissioner's ar- 
ticulated test. 

Finally, does a free-market approach 
support the granting of licenses across 
huge blocks of spectrum for undefined, 
unconstructed, unformulated services? 
One would be hard-pressed to answer in 
the affirmative. The FCC has long dem- 
onstrated disdain for spectrum warehous- 
ing, and recent licensing of large fre- 
quency blocks fully demonstrates the 
valid basis for the agency's long-held 
position. When spectrum is reduced to a 
commodity for trade among the richest 
companies, it serves as bait for investors 
rather than as the stuff from which serv- 
ices to the public are made. 


Consumer as king 

There is more than a hint in Commis- 
sioner Furchgott-Roth’s statements that 
the consumer should be the ultimate deci- 
sion maker as to which services should 


continue to be provided. He stated in his 
opinion “,.. in the best of worlds, consum- 
ers—by selecting higher quality services 
at lower prices from among competing 
providers—decide which businesses may 
enter and survive in a market and which 
may not.” Yet, is the consumer being given 
the right to make this decision? 

The existence of auctions as the pre- 
ferred licensing method restricts from the 
outset the number and type of providers 
that will compete for consumer dollars. 
The cost paid at auction is passed on to the 
consumer. An accelerated construction 
schedule for those services further raises 
the cost of providing services. The net 
result is that consumers are made to bear 
the cost of an overregulated, over-allocated 
service in fees and charges. 

Providers are encouraged to bring only 
the most advanced, multitask, intercon- 
nected services to the market to justify 
high airtime billing and usage charges, 
thus reducing the market's suppliers of 
bread in favor of suppliers of fancy cake. 
Therefore, the competition among cake 
providers is increasing, while bread fines 
are forming for basic services. 

Although the FCC’s rhetoric has focused 
on its efforts to increase the high-end servy- 


ices marketplace, the Commission’s pub- 
lic self-congratulations have ignored the 
concurrent effect on providers of basic 
paging, two-way, dispatch and telephone 
services on which the vast majority of the 
American public continues to rely. 


For competition 

If Commissioners Powell and 
Furchgott-Roth are sincere in their reser- 
vations regarding the direction of the Com- 
mission and its all-too-dynamic definition 
of “competition,” then licensees and op- 
erators might expect a change in the regu- 
latory tides. Although the regulatory cur- 
rents have been strong upon the rocky 
shoals that tear the tiny boats of small op- 
eralors and consumers, an undertow of 
regulatory restraint might have begun. 

[t could be that “competition” among all 
operators might be promoted in the future. 
One might discover greater market access 
being created, less arbitrary concentration 
of spectrum and market share, and a reduc- 
tion in emphasis on FCC administrative ef- 
ficiency as a justification for increased bur- 
dens on licensees. Two commissioners are 
beginning to explore these vital issues. It 
only takes one more to make a majonty. 


i 


There’s only one way to 
test pagers: The Right Way. 


eee to Test Pagers 


Only one company has shipped 


Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA 


Phone: (425) 820-6363 Fax: (425) 820-7031 


more encoders than any other for the 
purpose of testing pagers: Zetron, Inc. 

We pioneered this field years ago and 
now bring you the most specialized 
encoder yet for pager testing. 


Model 15T Pager Tester 


> Reduced emissions do not interfere with 
sensitive measurements 

> Shielded, metal enclosure with protective 
line filters 

> Popular digital and analog formats 

> No need to reprogram between formats 

> Plug & go for fast setup 

> Common analog and digital output with 
automatic mode switching 

>» RS-232 port for PC control 

> Invert data on the fly 

> Zetron reputation, quality, and technical support 


Contact Zetron to find out why the 15T is right for you. 


(ZETRON). 


Email: zetron@zetron.com Web: http://www.zetron.com 


European Office: Zetron, inc. 27-29 Campbell Court, Bramley, TADLEY. Basingstoke, RG26 SEG, UK Phone: +44 1256 880663 Fax: +44 1256 880491 
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CELLULAR/PAGING PROTECTION 


sseeeeoe@ 


THE 
°\, INDUSTRY'S 
“FINEST 
LIGHTNING 
PROTECTION 
PRODUCTS 


Wael 


sk | 
SERIESS 


800 MHz to 1.0 GHz Frequency Range 


dc Blocked 


Low VSWR and Insertion Loss 


Maintenance Free 


Industry's Best RF Performance 


Fully Weatherized Housing 


PolyPhaser° 


CORPORATIOS 
A SmitHs INDUSTRIES COMPANY 


@eeoceoeene 


P.O, Box 9000, Minden * Nevada 89423-9000 USA 
Tel (800) 325-7170 (702) 782-2511 
Fax (702) 782-4476 * www.polyphaser.com 
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FCC adopts date, rules for 220MHz service 


In a public notice released May 29, 1998, 
the FCC rescheduled the auction date for 
the 220MHz—222MHz licenses for Sept. 
15, 1998. 

The Phase II] 220MHz Service auction 
was originally scheduled for May 19, 1998, 
but was postponed pending FCC resolu- 
tion of petitions for reconsideration. 

The FCC issued the Memorandum of 
Opinion and Order on Reconsideration, 
setting forth rules for the 220MHz— 
222MHz service. In general. the commis- 
sion upheld decisions made in previous 


SmartLink enters agreement with 
King Communications 

SmartLink Development L.P., Apex, NC, 
has entered into a letter of intent with King 
Communications International, an Australian 
company. 

SmartLink will become a wholly owned 
subsidiary of a U.S. reporting shell company. 
King will also sell its two subsidiaries. King 
Communications U.S.A. and King Commu- 
nications Australasia to the new company. 

The agreement with King will allow for the 
integration of King’s and SmartLink’s 
complementary technologies and businesses. 
Together, King and SmartLink’s products 
provide seamless voice and data transmission 
for analog systems and will be capable of 
migrating to new APCO Project 25 digital 
systems. King’s and SmartLink’s product 
lines address mobile data and interconnecting 
multifrequency radio systems. 

The U.S. public company’s board of direc- 
tors will include Mark Hatten, chairman of 
the board; Scott Bocklund, chief executive 
officer, Frank Eccles and Robert Geaghan 
(existing directors of King), Craig Russey, 
secretary: one person selected by a designee 
of the new investors and one other member 
to be chosen by majonty consent of the board 
at a later date. 


ITA, radio dealer organization 
to hold annual conference 

The Industrial Telecommunications Asso- 
ciation, Arlington, VA, and the USMSS, 
Mount Pleasant, MI, will convene a joint an- 
nual conference, Oct. 28-31, at the Grand 
Hyatt Hotel in Washington, DC. The theme 
for the conference is “Spectrum, Technology 
and Regulations ... Managing the Revolu- 
tion.” The conference will provide a forum 
for the exchange and presentation of wireless 
communications regulatory issues, business 
enhancement processes, radio technology ad- 
vancements and business opportunities in 
telecommunications. 

Six panel sessions will cover issues for 
private wireless users and business radio 
dealers regarding federal policy, FCC regu- 
lation, technology and business development. 


orders, but did not adopt changes and clari- 
fications in response to numerous petitions 
for reconsideration, including those filed 
by the American Mobile Telecommunica- 
tions Association. Alan Shark, AMTA 
president, said that AMTA was not sur- 
prised that the FCC had chosen to sustain 
previous decisions, but that the “FCC’s 
action will permit the long-awaited oppor- 
tunity for this segment of the wireless in- 
dustry to further develop into its full poten- 
tial as a spectrum-efficient, business com- 
munications tool.” 


NTIA identifies <3GHz spectrum 
for reallocation to private sector 

A spectrum reallocation report by the Com- 
merce Department’s National Telecommuni- 
cations and Information Administration 
(NTIA) identifies 20MHz of radio frequency 
spectrum below 3GHz for reallocation from 
federal to non-federal usé, as mandated by Title 
ILI of the Balanced Budget Act of 1997. 

The 20MHz identified for reallocation is to 
be assigned by the FCC to non-federal users 
through the process of competitive bidding 
prior to 2002. Secretary of Commerce William 
M. Daley signed the report on Feb. 9, 1998. 

The federal government uses frequencies 
below 3GHz to support missions that provide 
benefits to the public, including federal law 
enforcement activities, air traffic control, na- 
tional defense, weather services, scientific 
studies and environmental monitoring. The es- 
timated federal investment exceeds $280 mil- 
lion. About half of this spectrum is shared 
with non-federal users. The reallocation plan 
provides an overview of federal usage, a tran- 
sition timetable and any sharing requirements 
for each of the bands identified for realloca- 
tion. The estimated reallocation costs and 
potential operational impacts to the missions 
performed by federal agencies are also 
discussed. 


Motorola launches $100-million 
global ad campaign 

Motorola has launched a $100-million- 
plus, multifaceted global advertising cam- 
paign designed to generate unified brand 
awareness for the company’s consumer prod- 
ucts: cell phones, pagers and personal-use 
two-way radios. This is the first time that the 
company has engaged in a consumer- 
branding ad campaign that combines prod- 
ucts from different Motorola businesses. A 
result of market research conducted by 
Motorola, the “Wings” campaign shows 
Motorola products giving consumers the 
freedom to “take their worlds with them” by 
helping them communicate with others, when 
they choose. The launch in the United States 
will be followed by rollouts in Europe, Asia 
and Latin America. 


Iridium completes satellite 
constellation deployment 

The launch of five Iridium communica- 
tions satellites on May 17 marked the tech- 
nical completion of the venture’ s 66-satellite 
constellation—a major milestone in a sched- 
ule that calls for service start-up on Septem- 
ber 23 of this year. 

Iridium’s 66-satellite wireless personal 
telecommunications network is designed to 
offer global communications coverage and a 
variety of communications services, includ- 
ing voice, data, fax and paging, to customers 
with Indium hand-held telephones and 
pagers. 

The Delta II launch from Vandenberg Air 
Force Base is the 15th successful launch in 
12 months. The global effort has included 
Iridium satellite launches using the Boeing 
Delta boosters in the United States, Russian 
Proton rockets launched from the Baikonur 
Cosmodrome in Kazakhstan, and Chinese 
Long March 2C/SD rockets launched from 
the Taiyuan Satellite Launch Center in 
China. 

Seventy-two satellites have been launched 
for the system; 67 are operational. Motorola 
will operate the constellation for a five-year 
term beginning at commercial activation. Iri- 
dium is based in Washington, DC. 


News Notes 

Coopers & Lybrand has resigned as 
the independent auditor for Transcrypt 
International, Lincoln, NE. The firm ad- 
vised Transcrypt that their reports for 
the consolidated financial statements on 
Transcrypt and subsidiaries for the 
years ending Dec. 31, 1995 and 1996, 
are withdrawn. A statement issued by 
Transcrypt said that until the company 
retains new auditors and the new audi- 
tors produce a report, the company's 
previous financial statements should not 
be relied upon. 

Nokia Telecommunications, Fin- 
land, will incorporate 
components of Prince- 
ton, NJ-based Intek 
Global's linear modu- 
lation (LM) technology 
into its Trans-Euro- 
pean Trunked Radio 
(TETRA) products. 
Martti Tuulos, Nokia's 
systems technology 
manager, said that the LM technology 
would be “especially attractive to wire- 


less users because it will offer a smooth 
migration path while using existing chan- 
nels, and also satisfy the rapidly growing 
demand for high speed data.” 

Cable TV systems operator Cable 
One is making its head-end towers avail- 
able for wireless antenna sitting under a 
management agreement with Center- 
pointe Communications, Arlington, 
TX. The towers are located mostly in the 
western, central and southern United 
States. “Our partnership with Cable One 
enables us to provide wireless carriers 
with a quick, efficient solution to their site 
requirements—a solution that is cost- 
effective and community-friendly,” said 
Centerpointe president K.C. Wright. 

After a kick-off meeting of more than 
50 Kenwood dealers, regioNet Wireless 
launched its first regional fleet wireless 
network providing services in Southern 
California. “RegioNet networked ser- 
vices will bring value-added services to 
the often-neglected fleet dispatch mar- 
ket," said Paul vander Heyden, presi- 
dent of regioNet. The Southern 


Rack Mount 
Power Systems 


DuraComm: 


Half Rack Size 
6'/2 Lbs. 


RM-5012 


“N+1 ” 
REDUNDANCY 


NEVER AGAIN BE OFF THE AIR 
DUE TO POWER SUPPLY FAILURE 
New DuraComm rack supplies have state-of-the-art load 
sharing modules. If one fails, the others automatically pick up 
the load. NO DOWN TIME! 25, 50, 75, 100 AMP models with 
12, 24, 48 VDC output. 110/220 switchable. Meter option 
available most models. Pre-assembled. Fit ELA racks. Electronic 


and fused — double output protection. Black powder coat finish. 


DuraComm Corporation 


ORDER TOLL FREE: 
1-800-467-6741 
FAX TOLL FREE: 1-800-825-1403 
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Tone & Voice Pager 
With Monitor Receiver 


DuraComm: 


A Better Choice in 2-Tone Paging 


PC PROGRAMMABLE TONES - NO EXPENSIVE “REEDS” 
DUAL CALL/GROUP ADDRESSING ON EACH CHANNEL 


* 2-Channel Operation 
¢ Multi Format 
¢ Programmable Monitor 
with Priority Scan Feature 
e Auto Reset, Visual and 
Audio Battery Low 
Indicator 
@ * Vibrator Option 
¢ Full Line of 
Accessories 
* VHF and UHF 
Models 
Unit shown in 
aa ORDER TOLL FREE: 
1-800-467-6741 


or FAX TOLL FREE: 1-800-825-1403 
Business Office: (816) 472-5544 « Fax: (816) 472-0959 
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News 


California network is the first of 13 such 
regional networks 
planned for construc- 
tion across the United 
States. 

Centurion Interna- 
tional, Lincoln, NE, 
and Lithium Technol- 
ogy (LT) will integrate 
LT's rechargeable 
lithium-ion polymer 
cells into battery packs for a global PC 
manufacturer's specific computer appli- 
cations. “Centurion’s battery engineer- 
ing and integration capabilities are 
among the best in the rechargeable bat- 
tery industry," said David Cade, presi- 
dent of Lithium Technology. 

The Pontiac and Stateville Correc- 
tional Centers in Illinois are home to new 
Motorola two-way radio systems that 
officials hope will answer the prisons’ 
need for reliable radio communication in 
an environment of concrete and steel, 
corridors and underground tunnels. 
“Correctional personnel need equally so- 
phisticated systems to manage commu- 
nications needs in confined areas with 


vander Heyden 


many existing barriers to effective commu- 
nications,” said Odie Washington, direc- 
tor of the Illinois Department of Correc- 
tions. George DeTella, Stateville warden, 
added: “With our old system, we had to go 
through the dispatcher about two-thirds of 
the time.” 

Nextel Communications, McLean, VA, 
has acquired certain SMR assets, includ- 
ing assets from C&H Electronics, Busi- 
ness Radio Products, Mid-Atlantic 
Communications and Valley Two-Way. 
Nextel provides mobile phone, voice mail 
and paging services throughout the United 
States. 

School districts in San Antonio, TX, 
have ordered an additional 200 communi- 
cations units from Montvale, NJ-based 
Geotek, bringing their total order to more 
than 1,000. Geotek provides real-time 
voice and data applications for the district's 
drivers and dispatchers for services such 
as landscaping, carpentry, security and 
food delivery. “Having the ability to com- 
municate and coordinate the day-to-day 
job assignments that keep the schoo! dis- 
trict up and running represents a tremen- 
dous value,” said Jim Martin, director of 


maintenance operations for the San An- 
tonio school districts. — 
Astron, Sterling, © 
VA, has acquired an- 
tenna manufacturer 
Antennaco, Milford, | 


operations to Astron's 
facilities in ‘Sterling. 
Antennaco president 
Joe Reisert will serve 
Astron as a technical consultant. “It was 
a difficult decision for me to abandon my 
pursuit of making Antennaco one of the 
premier antenna companies in the 
United States, but doing so will allow me 
the opportunity to focus primarily on 
antenna design,” Reisert said. 

The strategic alliances business unit 
at PageMart Wireless, Dallas, is now 
called the Carrier Services Division. 
“Expanding the strategic alliances busi- 
ness unit into the Carrier Services Divi- 
sion allows us to strengthen our current 
relationships, as well as position 
PageMart as a broader player in the car- 
rier section," said Doug Glen, president 
of the division. 


Reisert 


| 


NH, and will move its — 


PAGING... TRUNKING...REPEATERS 
NEED WE SAY MORE!! 


Trunking System 
Lessee eaia “Shee 


DX RADIO SYSTEMS continues to improve and upgrade their equipment giving you 
products that will perform well into the coming years. Our new MILLENNIUM line 
consists of Repeater/Base stations, trunking systems (LTR & MPT1327 formats), 


DX6000 & DX4000 Paging Transmitters, and the “Compact” Repeater. 
DX Radio Systems gives you what a lot of companies won't be giving 
you until the new 21st century, now. We know that in the world 

today you require equipment that minimizes your downtime. 
DX Radio Systems gives you state-of-the-art technology 

to insure that you can perform in today’s market. 


Call DX Radio Systems or your local DX area Repre- 
sentative for information regarding specifications and 
placing your orders. 


Call (800) HI POWER 
Vist our web site at 
www.tpl-dxrs.com 


fo ILLENNIUM 


BY OX RADIOSYSTEMS = 
CA 90065-1417 © (213) 257-0800 * FAX (213) 254- 


j» Compact 
= Repeater 
— 


; Simulcast 
| Paging Transmitter 


3370) San F oe ps Rd. 3210) * eleotroniy Pconpuserve.tom 


#906 * Los Angeles, 
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American Mobile Satellite, Reston, 
VA, has acquired Ardis, Lincolnshire, IL. 
The combined company serves more 
than 80,000 subscribers with an annual 
service revenue in excess of $60 mil- 
lion. “This transaction solidifies our po- 
sition as a single-source for a broad 
range of cost-effective nationwide wire- 
less communications services,” said 
Walt Purnell, president of American 
Mobile. 

Corsair Communications, Palo Alto, 
CA, has agreed to acquire software sys- 
tems supplier Subscriber Computing, 
Irvine, CA. “Corsair has ties to wireless 
carriers in over 150 markets worldwide,” 
said Mary Ann Byrnes, Corsair presi- 
dent. “Our strategy is to grow through 
internal efforts and through acquisi- 
tions.” Dennis Andrews, chief execu- 
tive of Subscriber, added: “Subscriber 
and Corsair are both deeply committed 
to helping our customers flourish in an 
increasingly competitive environment.” 

TekNow, Phoenix, and Motorola, 
Schaumburg, IL, plan to implement the 
industry's first two-way input protocol 
called TME (Telocator Message Entry) 


to increase the adoption 
of advanced paging in- 
formation services. “We 
see application develop- 
ment leveraging industry 
standards such as TME 
as a key enabier for the 
growth of the paging in- 
dustry,” said Mike 
Maloney, senior director 
of product management and marketing for 
Motorola Paging Systems Group. 

When an ice storm knocked out power 
to 100,000 residents in the Watertown, NY, 
area, technicians from Lynchburg, VA- 
based Ericsson and line crews from 
PECO Energy provided the communica- 
tions equipment to help Niagara Mohawk 
restore electricity. “Without the portable 
Ericsson system PECO took to 
Watertown, Niagara Mohawk would have 
been sending trucks out to deliver mes- 
sages and instructions in person to the 
crews in the field,” said Tim Sage, a ser- 
vice manager for Ericsson Private Radio 
Systems. 

J.B. Hunt Transport Services has se- 
lected American Mobile Satellite’s wire- 


less messaging service for its local fleet 
operations. “We found 
American Mobile’s abil- 
ity to deliver total cov- 
erage at a low cost a 
compelling combina- 
tion,” said George 
Brooks, vice president 
of research and devel- 
opment at J.B. Hunt. 

In preparation for the 
commercial launch of Conxus’ Pocketalk 
service, Glenayre activated its Inflexion- 
based two-way voice 
messaging system in 
Chicago. “In addition 
to providing high- 
capacity voice mes- 
saging services, Glen- 
ayre’s advanced two- 
way platform can pro- 
vide Reflex25 data 
services on the same 
network to deliver many different ser- 
vices to Conxus subscribers," said Jim 
Marion, president of Glenayre’s Wire- 
less Messaging Group. 
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Work platforms 


~—— Tower Leg 


where you need them. 


Good ideas and thousands of 
parts you can use right now. 


AX PiROD Ine. 


TT 
P.0. Box 128, Plymouth, Indiana 46963-0120 


(219) 936-4221, Fax (219) 936-6790 
www, pleod.com 


TRANSMITTER LOCATION 


Call for our 
FREE catafog. 
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New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


-- PO Box 2780 Carefree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 


www.dopsys.com 


European Marketing Director Denis Egan 


PO Box 2, Seaton, Devon EX12 2YS England 


Tel & Fax: 44 1297 62 56 90 


Circte (33) on Fast Fact Card 


July 1998 Mobiie Radio Technology 


45 


[en 
See 
“=~ -~ 
- / fas SS oo tl ge the ¢ NF \ 
& / re vit dita ounting naraware es \ % md vi 1 
ary / l Spates fa acne tes aca its monn) \* 7X / 
fp t——'; | “accessories f ack huis casera % 2 ie pet re as Gan 
ES i/ | Ze #4 modular ne ee ee ee ee ot ag \ H.4e= 
Sey r* 7 rolltholder,and locking mechanism. The steel mount has a mgunting i 2% / \ 
r i / height of 8" with the roll holder and a mounting area width of 10". \ t if | 
mreatoae He ek ON 3 see uy (er mini Pees te fia la ae and 4 2" \ ae ? 
Si | n ae tl tube. The pedestal provides 90° of tilt and 180° bf rotation. \ ; ee 
L—— \ k isJincluded on the cradle. Designed primarily roe wie et ks, 
SS \ tee Sep be can hold MDTs, modems, celJphones, charking. tpn ! as eee 
l i switches apd other equi ) se | 
=eadtin PN, S~ _ Fhe Pantsonic ‘CF-35 cradle is designed for the Pangsonic CE-35 Pa a" i 


ain oN \ Pyke nas plate forshock absorption. The steel cradle provides 90° of t tie 
===-5 | \ of rotation and-is-equipped=with a-quick-release key y lock’ 4! 
Se | \ \ aah the above accesories are finished with a yes k powder € coat and” > 
a eed \ \ carry a limited Tifetime warranty F / 


Lgisices | ‘ \ | Ciclo Gs2Fom rss Fact Cara) 


/ 


eee Miae iN ‘ \ i / 


ae a we ! 


oduct focus: Mounting equipment 


Portable equipment platform 
The Boardmount from Destin Thomas Products is a space-saving con- 
_ version kit powered by a cigarette lighter plug for dash-mount mobile radios 
and wireless electronic devices. The unit is made of solid black molded 
polyethylene and is available in two sizes, 9.5" X 15" and 11" x 14.5”. 
Installations with the accessory kits require only basic hand tools. The 
molded handle allows for easy removal to storage or another vehicle. Com- 
munications equipment on!Boardmount can be hidden under car seats or 
secured indoors to reduce theft. 
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~ “Taptop and Phyasonic port replicator. The unit includes tilpswivel and df _» f ] 
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*eleseopiia base compaiter aie 

drestable-COnsolidator TCB _sevits of telescoping 
Bees Be ‘eonipatee mounts from Havis Shields allow easy 
~ seess fo computers in a flect-vehicle. Constructed of rugged 
tubular steel, the Tiounts have a telescoping inner post for height 
adjustment. The post can be lowered and the laptop can be 
locked in place for safe storage when not in use, Swivel arms 
that extend from the post will articulate 360° *_to..position bs 
computer t to,face either the driver or the passenger. The 
feature a“Sswivel base, hea¥y-duty torsion gontrol hinges 
detachable keyboard with quick-release mechanism. The TCB 
series‘ installs by bolting to the vehicle’ existing two front 
I iger Seat bolts. The mousits can be uSed independently of, 
or with, an enclosed console inj cars, vans china light-duty tyu re 
Model§ are available for mos makes of lhptop psa At 3 
mount Shown in the phoje accepts the Motorola My 520 
mobile orStaoh 
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Quick-release pedestal 
Gamber-Johnson’s DS-50 Quick Release Post allows 


\ 
\ 
a mobile communications mountin; > dee to: be quickly 


mK installed and taken out easily. Simpr Tyafwisting the post 


doing this, all that 
remains in the cab 
~is~a—low-profile 


plate that will not 


Woe ak / 
— a ee sf 


‘elockwise enables it to be released aa jtsshese plate By a a 


(4" thick, 8° di = ——=—— 
AMELET gewGIECULAT me mee nee ee see es oe 


PanaVise Products’ line of in-dash cellu- 
lar phone mounts covers nearly 800 models of 
ears, SUVs and light trucks. The mounts are 
vehicle-specific and constructed from 16- 
gauge steel. Finished in powder-coated black, # 
the mounts are AMPS/NEC compatible / 
Placement is designed to be non-interfering 
with controls, vents or air-bag deployment. 
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A secures to any flat control panel. Once installed, only 42 
om \ floor and ‘can be of the mount protrudes and may be visible, I 
\ J used with all Use of pre-existing screws prevents installa- i 
\ j Gamber-Johnson tion damage to the vehicle or its interior. Over 
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\ i accessories. Mul- available. I 
\ , tiple base plates Circle (256) on Fast Fact Card I 
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7 Site Total Coverage Study 


Over 5 years in the making, 
| RadioSoft’s ComStudy 1.50 for 
| Windows” is the easiest. most 
advanced software ever created 
for all Broadcast, Paging and 
Land Mobile Applications. Map 
and Plan your systems with 
confidence in full color! Simple 
to learn! 
Complete tools include: 
@ Latest Tiling Techniques 
@ Correct model for any Service 
@ Directional and Multisite 
@ Land Use and Attenuation Shown 
| @ Interference Calculations 
@ More features than fit this ad! 


PRICED RIGHT! 


Call now for demo or information: 
| RadioSoft™ 888.RADIO95 


109 West Knapp Avenue, Edgewater FL 32132 
SEEING IS BELIEVING! | 
email: pmoncure @ america.com 
... a Customer 
Friendly Company 


See the software perform at most 
| major Land Mobile and Broadcast 
Trade Shows! 
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N ew products 


Readers’ choice 


Of all the new products and services in the November 1997 issue, the one reprinted 
here generated the most reader requests for additional information. If you missed it 
the first time, here is your opportunity to acquire more information on it. Just circle 
the corresponding Fast Fact Card number on the card found in the back of this issue 


and mail the card to us. 


Portable radio serves families; no license required 


The Freetalk 
from Kenwood 


Communica- 
tions is a light- 
weight portable 
radio for personal 
use on the Family 
Radio Service 
bands. Fourteen 
channels and 38 
talk groups with 
Privacytalk (scrambling), group mode 


(CTCSS) and auto channel! select are 


among the high-test features. Weighing 


6.3 ounces with a flip-down antenna, 
swivel belt clip and LCD channel display, 
the radio is for use during outdoor sports 
or just to keep track of family members at 
the stadium or mall. The FCC authorized 
the UHF Family Radio Service to operate 
in 14 channels in the 460MHz frequen- 
cies. Powered by three AA alkaline bat- 
teries, Freetalk has a two-mile range and 
can be kept on standby for 120 hours. 
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Spread-spectrum requires no 
frequency coordination 


Harris Farinon’s spread-spectrum radio 
product, the Aurora 2400, will provide cus- 
tomers with cost-effective, wireless 
1.S5mbps—2mbps service as an alternative to 
Jeased lines. This compact radio requires no 
frequency coordination or licensing in most 
countries. The radio offers rapid and reliable 
voice and data transmission at TI/E] speeds 


(1.544mbps and 2.048mbps) for a variety of 


applications including private wireless net- 
works, cellular and PCS/PCN radio sys- 
tems, local- and wide-area networks, 
government, mobile and emergency services 
and Internet access, 

Circle (301) on Fast Fact Card 


Telephone interconnect offers direct 
access, triple-Key access, speed dial 


The Instrument Associates’ division of 
Gai-Tronics has introduced a telephone in- 
terconnect named ITI6000. Standard fea- 
tures include direct access. triple-key access, 
25-number speed dial, landline-enhanced 
vox, dial-click decode, pulse/DTMF dial, toll 
regeneration, over beeps, numerous paging 
options and more. Based on a DSP plat- 
form, it is easy to install and versatile. It 
includes [APS programming software, PC- 
programmable radio interface and remote 
modem programmability. The interconnect 
enables radio users and landline callers to 
communicate with each other. Applications 
include commercial dispatch, delivery serv- 
ices, transportation, sales force communica- 
tions and in-house systems 
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One-piece B-series connector for cable attaches quickly with drill tool 


Eupen Cable’s one-piece B-series con- 
nectors are for the EC} 4" high flex cable. 
With the use of the SPTC 50 B 1.2X tool 
mounted on an electric drill, the cable is 
prepared for connector installation in one 
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step. By inserting the end of the cable into 
the rotating tool, the jacket and outer con- 
ductor are stripped to the proper dimensions 
for connector attachment, and the center 
conductor is chamfered to accommodate the 
spring-finger. non-solder pin. The connec- 
tor is simply threaded onto the cable and 
tightened. A silicone rubber seal is included 
in the connector to provide weatherproof- 
ing. Return loss is better than 30dB to 3GHz 
for a short assembly with B-series connec- 
tors on each end. All contact parts are silver- 
plated for passive intermod performance 
(typically better than — 160dBc) and the in- 
sertion loss of these connectors is less than 
0.1dB per pair to 2GHz. 


Portable radio serves public safety 


The Racal 25 por- 
table radio from 
Racal Communi- 
cations is used for 
government and 
public safety com- 
munications. The 
radio meets the 
Project 25 digital 
radio standard and 
also offers analog 
modes compatible 
with existing con- 
ventional radio sys- 
tems. The radio is 
small and light, 
measuring 20.5 cu- 
bic inches and 
weighing 16.4 
ounces. The size 
and weight is re- 
duced by including 
digital technology 
developed for 
Racal’s military 
customers. The rugged die-cast metal hous- 
ing surpasses typical military specifications 
for rain test and is submersible in six feet 
of water. The radio is based on a digital 
signal processor design that allows ad- 
vanced features and user-defined controls 
to be customized in software. The features 
include 256 channels with independently 
programmable CTCSS, CDCSS, Project 
25 talk group, NAC and unit ID. 
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Logic panel includes data buffer 


IDA’s model RLC logic panel now in- 
cludes a data buffer for use with airtime 
billing software. In addition to the matching 
full-duplex interconnect module, model LTI 
is now available with a special firmware 
version to facilitate wide-area networking 
and simulcast applications. The models RLC 
and LT! are for the 4SOMHz UHF trunking 
market. Standard features include cross busy 
circuitry to provide co-channel interference 
protection, systemwide remote validation, 
quick invalid and PC programmability. It 
also has dial-click counter, dynamic loading, 
CWID and two- and four-wire telco cards. 
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Aluminum yagi antennas 
require no field tuning 


Astron Antenna’s Antennaco aluminum 
yagi series provides reliability in frequen- 
cies from VHF to 900MHz. The Eversealed 
Antennafeed system is center-driven. pro- 
viding a tue 50W impedance match. No 
field tuning is required. The antennas include 
a flexible feedline interface and are built to 
provide continuous service in harsh envi- 
ronments. They include all of the mounting 
hardware, consisting of solid aluminum 
mounting blocks, L-bolts and stainless steel 
hardware. 
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EMR Corp. 22402 N.. 19th Avenue Phoenix, Arizona 85027 Tel: (602) 581-2875 
1-800-796-2875 Fax: (602) 582-9499 E-mail: info@emrcorp.com Web: emrcorp.com 
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The new 


ULTRA-COM 
NT 


Windows 
NT-Based 


Radio hilt System 
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Moducom's new Windows- 
based ULTRA-COM NT is the 
only communications worksta- 
tion that lets you design screens 
and set operating parameters 
with no changes to software and 
with no reprogramming costs, 
using MODUCOM's exclusive 
Screenmaker and Customizer 
programs. 

Now, the new MEDIC diagnos- 

tic program analyzes the status 
and performance of the hard- 
ware and software in the system 
and recommends corrective ac- 
tion if required. 
The ULTRA-COM NT's design, 
whether stand-alone or as part 
of a multi-position system, takes 
advantage of the latest ad- 
vances in communications tech- 
nology. 


Moducom Windows NT-based dispatch 
consoles, are designed for today's 
emergency communications 
requirements, and for the future. 
Write, phone or fax for detailed 
literature 


MODULAR 
COMMUNICATION 
SYSTEMS, INC. 


13309 Saticoy St. 
No. Hollywood, CA 91605 
(818) 764-1333 Fax (818) 764-1992 
www.MODUCOM.COM 
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New products 


Remote control system brings capabilities to small apps 


The Mini M-A-C remote control system 
from Davicom Technologies is for moni- 
toring and contro] of transmitters, repeater 
sites or various systems in small facilities. 
The system brings the same features avail- 
able in Davicom’s large monitoring and 
control system, the M-A-C, to limited size 
applications. The system provides cight 
metering (telemetry) inputs, 16 status (digi- 


tal) inputs, one serial data input and two 
audio inputs for monitoring all types of 
conditions at the user’s site. The user con- 
nects voltage or state samples from equip- 
ment al the site to the system; the unit is then 
calibrated to obtain the desired readings 
from the samples. Eight relays (with two 
commands per relay) are included for con- 
trol of external equipment. 
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PUT YOUR LIFE 
ON THE LINE 


When lives are on the line you can depend on 
Trylon’s complete line of fall protection 


systems. 


Heavy Duty Approved 
Fall Prevention Systems for 


* Towers 
* Chimneys 


* Antennas 
* Lighting Poles 
* Transmission Towers 


* Water Tanks 


Trylon Safety Systems deliver the lowest 
wind load ratings available. 


TRYLON-TSF 

P.O. Box 186 

Elmira, Ontario, Canada N3B 226 

Tel. (519) 669-5421 Fax (519) 669-8912 
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* Low-loss Transmitter Combiners 

* Receiver Multicoupler Systems 

* Coaxial Cavity Filters 

* Duplexers 

Investigate this complete line of 
high performance products today! 


PHONE 254-848-4435 
FAX 254-848-4209 


SRODUCTS, INC, 
PO.BOX 21145 * WACO,TEXAS 76702 


GUALITY:SERVICE-PRICE 
.. WE DOI BETTER! 


FOR THE 150, 450, & 850 MH, BANDS 
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Uninterruptible supply provides 
critical power redundancy 


Liebert’s UP- 
Station GXT multi- 
module is a modular 
uninterruptible 
power supply (UPS) 
that is scaleable from 
3kVA to 9KVA, with 
N+1l redundancy. 
UPStation GXT 
multimodule is de- 
signed to protect 
computer rooms, clustered applications and 
anywhere multiple pieces of sensitive elec- 
trical equipment can plug into a single-rack 
system. The UPS is made for distributed 
processing applications that are critical 
enough to warrant a redundant approach. The 
UPS features hot-swappable batteries, 
SNMP software communications and UPS 
backup. 
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AVL software works on standard PC 


Kenwood Communications has intro- 
duced the KGP-1A GPS receiver/modem unit 
and the KGP-1B base modem unit and mo- 
bile asset management software. The AVL 
system operates with the TK-760/860 and 
TK-940/94 1/840 mobile radios and allows 
vehicle monitoring using a standard office 
PC. Rastrac MX AVL mapping software is 
provided by Kenwood technology partner 
Manning NavComp. The GPS receiver/ 
modem unit is an 1 I-digital channel receiver 
with 256 ID X 256 groups and meets Mil- 
spec standards for vibration, shock and dust, 
The software is Windows 95-compatible and 
map-independent. The Rastrac Plug-in in- 
cludes fleet-specific applications, 
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Miniature low-loss coax replaces 
standard size shielded cables 


Times Microwave Systems’ LMR-! 10A 
is a low-loss, highly shielded, drop-in re- 
placement for RG316 and RGI74. This co- 
axial cable has a diameter of 0.105", and the 
attenuation at 9OOMHz is 21dB while the at- 
tenuation at ],900MHz is 31dB. The shield- 
ing effectiveness is >90dB. The cable works 
with the RGI74 and RG316 connectors. 
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Spectrum analyzer covers 9kHz to 30GHz 


Anritsu’s 
MS2667C _ spec- 
trum analyzer cov- 
ers a frequency 
range of 9kHz to 
30GHZ and is de- 
signed for analyz- 
ing signals used in 
point-to-point and 
point-to-multipoint 
microwave radio 
networks at the re- 
search and development, manufacturing and maintenance stages. 
The measurements that can be made are channel power, adjacent 
channel power, occupied bandwidth, C/N and noise power. Mea- 
surements are conducted automatically and limit lines are available 
for easy pass/fail testing. Using the built-in controller function, 
stand-alone aulomated measurements can also be conducted. A 
frequency counter is also built into the spectrum analyzer. Overall 
level accuracy is +2.3dB over the entire frequency range. The 
spectrum analyzer has phase noise performance of =95dBc/Hz at 
1GHz and =83dBe/Hz at 30GHz. Noise floor performance is 
=115dBm at 1GHz and =91dBm at 30GHz. Standard resclution 
bandwidth is |kHz to 3MHz and bandwidths of 30Hz, 100Hz and 
300Hz can be added as an option. Maximum dynamic range of the 
MS2667C is 110dB. All data can be stored on disk via a built- 
in, PC card-compatible memory card reader. 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


» Warnings digitally recorded for 
DTMF access and playback 


« Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


gt FAG, 


‘sy “= 
Alertin® 


U.S. Patents 5,444,433 - 5,574,999 - D.377.795 
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Dealers Weta 


(A) MOTOROLA 


49111 Milmont Dr. * Fremont, CA 94538 * www.telepathcorp.com 


UHF Trunking Amplifiers 


Output Powers Available: 


@ 50 Watts @ 200 Watts 
@ 100 Watts @ 350 Watts 


800 USA MADE 
847-593-1213 
FAX 847-593-1320 


sales@ vocomrf.com 


www.yocom rf, com 
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TelePath 
is an authorized 


distributor for the... 


TS10 Portable 


In Stock Now 


Available for Immediate Delivery 


Dealers 
The T$10 Portable is a Full Margin Product 
Call Today 
1-800-292- 4 700 


1-510-656-5600 


Authorized Motorola Distributor 


; i] TelePath 


Cammuretal Communication Equipment 
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NEW MULTIFUNCTION LCD 
AVCOM's PSA-65C 


Portable Spectrum Analyzer 
E 1250 MHz In One Sweep!! 


AVCOM's newest Portable Microwave Spec- 
trum Analyzer, model PSA-65C, has a fre- 
quency range from less than 1 MHz to 1250 
MHzwith a sensitivity greater than -95 dBm al 
narrow spans, for the amazing price of $ 2930. 

AVCOM's new PSA-65C is a low cost gen- 
eral purpose spectrum analyzer that's loaded 
with standard features including FM audio 
demodulator, AM detector and digital frequency 
lock. The PSA-65C covers frequencies thru 
1250 MHz in one sweep. The PSA-65C is 
ideally suited for 2-way radio, cellular, cable 
satellite, LAN, surveillance, educational, pro- 
duction and R&D work. Options include new 
1250 MHz frequency extenders, BNG-1000A 
tracking (noise) generator, log periodic anten- 
nas, carrying case (AVSAC). and more. 


Bringing High Technology Down to "3 arth 


Phone, fax or write to order or 
for more information . Visit our 


website at www.AVCOMofVA.com. 
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INTERNATIONAL CRYSTAL | |) 
MANUFACTURING CO, INC 


CRYSTALS 


# PAGER ¢ CUSTOM DESIGN 
¢ SURFACE MOUNT 


OSCILLATORS 


¢ 8 & 4 PIN DIP 
* TCXO, VCXO, TCVCXO 


FILTERS 


* DISCRETE * MONOLITHIC 
SMALL & LARGE QUANTITIES 


CUSTOM DESIGN 
FAST DELIVERY 


TOLL-FREE 
FAX 1-800-322-9426 
or CALL TOLL FREE 


1-800-725-1426 


INTERNATIONAL CRYSTAL MFG CO, INC. 
PO Box 26330 © Oklahoma City, OK 73126-0330 
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New products 


Battery conditioner 


Advanced Charger Technology's 
Maintainor charge/condition/maintenance 
system is for emergency reserve, two-way 
radio batteries. The TBC-65 Maintainor 


serves emergency response management 


keeps stand-by batterics in peak condition. 
Designed for users with inconsistent and 
upredictuble battery usage problems, the six- 
bay charger/conditioner runs regular, inde- 
pendent, deep discharge/recharge cycles for 
each bay. The system was created for emer- 
gency management agencies. It offers the 
benefits of the Activator VI: fast charge 
times, maximum capacity charges and long 
battery life. It can be used as a fast charger 
when high usage requirements arise. Empty 
and partially discharged batteries can be 
recharged in about 30 minutes (typical 
1.200mAh NiCd). 
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Dc-to-de converters offer benefits 
of three output voltages 


RO Associates’ 5OW triple output de- 
to-de converter modules include the 
Picoverter model pV48-T3512 and 
Picoverter model pV48-T512. Both mod- 
els convert 39Vde to 60Vde to three output 
voltages for telecom and other distributed 
or centralized modular power applications 
in a package size of 0,5" * 2.4" & 4.6", 
They are certified to UL1950, CSA C22.2 
No. 234 Issue 2, TUV-IEC 950 including 
EN60950 and EN41003 and are manufac- 
tured to ISO 9001. These models use metal 
PC boards, planar transformers and sur- 
face-mount construction to produce SOW 
over an operating temperature range of 
—40°C to 100°C, and no heatsink is re- 
quired in a 50°C ambient environment. 
Other features include input-to-output iso- 
lation of 2,000Vde minimum, 82% effi- 
ciency, 3.3V and 5V outputs trimmable 
25%, short-circuit protection with auto- 
matic recovery, power OK signal, non- 
shutdown overvoltage protection, thermal 
shutdown at 105° and logic on-off control. 
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UHF trunking radios increase 
spectrum efficiency at 450MHz 


Midland’s UHF trunk- 
ing model 70-623 portable 
and model 70-643 mobile 
radio duo allows users to be 
spectrum-efficient by auto- 
matically finding the next 
available channel for use. 
The trunking models 
(450MHz-494MHz) are 
equipped with 44MHz 
wideband operation and 
multimode narrow- and 
wide-channel operation 
(12.5kHz/15kHz or 25kHz/ 
30kHz) by channel), Each 
model features an inter- 
changeable menu with key 
versatility for five functions. 
The portable and mobile ra- 
dios provide 10 talk groups 
or conventional channels and can be pro- 
grammed with as many as 50 systems, Each 
model features a |0-character alphanumeric 
LCD. 


BR: 
ee 
oe eo 
ed 
oe? 


98009 
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Security notification system supports 500 pagers 


equipped with a full-size keyboard for easy 
operation and programming. It accommo- 
dates as many as 500 pagers. Pages can be 
initiated through the keyboard, telephone, 
RS-232 serial port (security, fire and access 
control systems) and contact closures. The 
system features interface with wireless pen- 
dants and other wireless devices such as 
motion, smoke and glass-break detectors. It 
also has an X-10 wireless device interface 
and remote alarm monitoring. One RS-232 
serial port and 24-dry contact alarm points 
are included. It offers a choice of 2W or 4W 
internal transmitters and alphanumeric, 


The VS3200 security desktop notification numeric/tone and voice paging, and indi- 
system from Visiplex Communications is — vidual/group call. 
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MacFarlane 


Bill Brown of the Bill Brown Company, Tucker, GA, wins the 
first George M. Hanus Award from Maxrad, Hanover Park, IL. 
The award was initiated to commemorate Maxrad’s 20th anniver- 
sary of its establishment by George M, Hanus in 1978. Brown has 
been involved in the electronics industry since 1954. His company 
was the second authorized Maxrad sales representative hired by 
Hanus. 


David Fein, director of product management for Allen Telecom, 
Cleveland, advances to vice president of sales and marketing at the 
Worldwide Site Products Division of Allen Telecom. 


Timothy B. Weber, controller for Triangle Communications, 
New Holland, PA, moves up to chief operating officer. 


Jim “Mac” MacFarlane leaves Noell, Long Beach, CA, as 
controls engineer to join Newmar, Newport Beach, CA, as super- 
visor of technical services. 

Changes at the Wireless Telecommunications Burcau (WTB) of the 
FCC. Washington, DC: 

Kathleen O’Brien, chief of the Auctions and Industry Analysis 
Division, becomes acting deputy chief of the bureau's front office. 
Josh Roland, attorney-advisor in the Wireless Bureau's Actions 
and Industry Analysis Divison, moves up to legal advisor for the 
bureau's front office. Steven Weingarten, legal advisor to the 
WTB chicf, is numed chief of the Commercial Wireless Division. 
Amy Zosloy, deputy chief of the Auctions and Industry Analysis 
Division, advances to acting chief of the same division. David 
Furth, chief of the Commercial Wireless Division, becomes co- 
chair of the Universal Licensing System. 

Lucy Noonan, manager of customer service at The National 
Dispatch Center, San Diego, advances to director, national accounts 
and customer support. 


Changes at Watkins-Johnson, Palo Alto, CA: 

Frank E, Emery is promoted to vice president, corporate plan- 
ning and communications, after holding a succession of manage- 
ment, sales and engineering positions at Watkins-Johnson. Dou- 
glas P. Foster, director of national programs, becomes vice presi- 
dent of sales for the Telecommunications Group, based in 
Gaithersburg, MD. 


Changes at UTC, The Telecommunications Association, Washing- 
ton, DC: 

William R. Moroney departs the Multimedia Telecommunica- 
ions Association to become the new executive director of UTC. 
Moroney succeeds Mike Meehan who is returning to the practice 
of law and consulting. 


Changes at Orbcomm, Dulles, VA: 

Scott L. Webster, president of Orbital Communications, is 
appointed chairman of the Orbcomm Partner Board. Alan L. 
Parker, president, assumes the role of president, Orbcomm Global 
development. Robert F. Latham, executive vice president, is named 
president. William J. Meder, president of Orbcomm Canada, ad- 
vances to vice chairman. 

& 


Tone and Voice Pager 


Providing Tone and Voice Pagers 
fil for over twenty years 


we 


Features: 

« Synthesized, PC Programmable 
* 2-Channel Operation 

* Multi-Address Format 

* Channel Monitoring Capability 


* Vibrate Option 

¢ Small Size—3-1/8" x 2-7/16" x 3/4* 

* Single “AA” Battery 

¢ 2-3 Year Limited Warranty 
Available 


eS 


Shinwa Communications of America Inc. 
P.O. Box 26407 
Oklahoma City, OK 73126 


ORDER TOLL FREE: 1-800-627-4722 
FAX TOLL FREE 1-800-759-1722 
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Your Source For 
Portable Accessories 


PRYME 


Praducts 


acdlia 


Mini Boom Microphones 


Remote Speaker Microphones 


Surveillance Microphones 


NiCad and NiMH Battery 
?acks for most portables 


Many models available! 
——————EEE EE 
Dealer Inquiries Welcome 


Call 1-800-666-2654 


PRYME Radio Products by PREMIER Communications 
See our webpage at Www.pryme.com 
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L iterature 


Reference book contains telecom 
contacts, indexes, cross-references 

Telecommunications: Key Contact and 
Information Sources, written by William H. 
Wilson, is a reference book that aids in locat- 
ing sources regarding specific regulatory and 
technical issues confronting businesses, The 
book, from Government Institutes, is or- 
ganized by the type of resource. It includes 
detailed indexes and cross-references. Each 
entry contains a descriptive summary and 
contact information, including a mailing ad- 
dress, telephone number and Internet home- 
page address, Using the name and subject 
indexes, professionals can look up specific 
people or subjects and find them in the appro- 
priate section. Information sources included 
in the book are federal government organiza- 
tions such as the FCC, state regulatory agen- 
cies, associations and organizations such as 
Alliance for Telecommunications Industry 
Solutions, international organizations such as 
the International Telecommunications Union, 
publications, education and training resources 
and an Internet index. Included in the appen- 
dices is an FCC Organizational Telephone 
Directory. 
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Catalog features crystals, filters 
International Crystal Manufacturing’s 
latest catalog includes product tabs for quick 
reference on product lines. Each product page 
includes the name, features, specifications 
and diagram of the ICM product. The catalog 
will soon be available on CD-ROM. General 
crystal, oscillator and filter technical data can 
be found under the “Technical” section lo- 
cated at the back of the catalog. The book 
contains specification forms for custom crys- 
tal, oscillator and filter products. ICM engi- 
neers are also available to help with technical 
questions and will assist clients in obtaining 
the product necded. Specialty products in- 
clude a line of microbalance laboratory crys- 
tals, oscillators and quick-turn oscillators. 
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L etters 


Leaky cable proves valuable 
Many years ago, I purchased 50 feet of 
RG8& coax from an unnamed retailer, It later 
turned oul to have + 68% copper braid cov- 
erage and leaked RF like a sieve at UHF— 
in essence, of no value. Now I read in Mobile 
Radio Technology (“Radiating Cable,” May 
1998) that it turns out I have had valuable 
coax cable all of this time and didn't know it. 
—Richard Mollentine 
Overland Park, KS 


i 


Web site features cable and VSWR 
wizard, coaxial products 
Eupen Cable USA’s Web site displays 
the complete EC* product catalog, featuring 
coaxial cables in sizes from 4" to 1Y/s", a full 
range of type N and DIN connectors and EC* 
accessories, including visual, clear and con- 
cise installation instructions. Tools of the 
trade are the Web site's cable wizards: user- 
friendly calculators for the determination of 
altenuation of every cable, enabling users to 
get specific results by entering their cable 
length and frequency. The VSWR wizard 
converts between VSWR, return loss and 
reflection coefficient instantly and on-line. 
www.eupen.com 


Brochures feature protective 
structures for electronics 

Factory-built, controlled-environment 
buildings, underground vaults and outdoor 
cabinets are shown in a four-page, color 
brochure from Utility Structures. The com- 
pany specializes in housing electrical and 
electronic equipment at remote sites, and the 
new outdoor cabinet-type enclosure is in- 
cluded in the brochure. 
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Brochures describes coaxial cables 

New product literature from Andrew de- 
tails the Heliax coaxial cable range and com- 
plete line of cable installation accessories. 
Heliax cables and ancillary products are suit- 
able for application in cellular and PCS, 
broadcast, microwave, enhanced specialized 
mobile radio and military markets. The 36- 
page, fully illustrated Heliax product bro- 
chure describes the company’s line of Heliax 
coaxial cables, connectors, accessories, as- 
semblies, training and services. The brochure 
contains information and detailed technical 
specifications for the cable range, including 
foam-dielectric, air-dielectric, superflexible 
foam-dielectric and extraflexible coaxial 
cables. 
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Comments 


Something bothering you? Want to 
sound off about it? 
Need help that other readers might 


provide? 
Or just want to comment? 


Email us at mrt@intertec.com. 
Please include your name, job title, 
company and a phone number. 
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Sa Pe EE ER RTS 


ro Radio Classifieds 


Reserve your spot in the next issue! 
Phone: 913-967-1861 * 
Fax: 913-967-1735 


800-347-9375 


Mail: 


——— 


9800 Metcalf Ave. 
Overland Park, KS 66212 
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Category Index 


Aceessorics 

Computer Software... 
Eemaploy ment .-scecscoe 
Equipment For Sale ........ ae 


Professional Services 
Professional Consulnag Servic 
Rentals ...,,.. 

Repair Service! 

SEPVICOR .-ses0r0e00 

‘Tower Services... 


‘Tower Space ea 


FREDERICK G. GRIFFIN, P.C. 
3229 Waterlick Road 
Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-L. 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


OMNICOM, Inc 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZ| 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 * FAX: (850) 224-3059 
E-mail: omnicom@polaris.net 


HERB SACHS, CONSULTING 


Speciatist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


PREVENTION 
= =SYSTEMS 


STATIC DISSIPATION SYSTEMS FOR 
LIGHTNING STRIKE PREVENTION 


204B Cross Keys Rd 

Berlin, NJ 08009 
(888) 667-8745 
(609) 767-7209 
FAX (609)767-7547 


= ZLIGHTNING 


Z\ Dealers’inguines invited 


WWW.LPSNET.COM 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 916-2837 


THE PORTABLE DEPOT. 


KEEPING AMERICA COMMUNICATING FROM COAST TC 


)) * SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE 
* EDACS & AEGIS * 
* VDICE GUARD CERTIFIED « 
« MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS » 
Route 2, Box 338C © Lynchburg VA 24501 


ERICSSON 2 804-237-3427 = 


@ * FACTORY TRAINED TECHNICIANS + 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY 
* $48.00 hr/2 hr, MAX 
* PARTS GE LIST 
«RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 = << 


972/580-1911 * Fax: 972/580-0641 


PORTABLE 

TECHNICAL 

SERVICE, INC. 
121 Crowell Lane » Lynchburg, VA_24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 

+ Current Product Lines 

+ Voice Guard Certified 

* Public Service Trunking 

* Surtace Mount Technology 


804) 239-3049 


MIIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROTT, P.E. 
Chairman 
1425 Greenway Drive. Suite 350 
Irving. Texas 75038 


& 
FACTORY TRAINED 


TECHNICIANS 
FOR QUALITY SEAVICE 


Pol Gong Se [Asani 


Engineering For The Wireless World MINI HANDS-FREE SYSTEM 1 
Wireless Communications Systems and Facilities ae I 
“ . - »\ yi Achwated 

Define Acquire Build | Manage tae bank ond A | | 

a Meee eat for quick hyve nme your yoIce hy 
Design Zone  Test@ Operate [iA IMi ties imme a I 
7 | wom pecmptans 6 noses ‘Alco = y 1 
RCC Consuttants, dnc. 0 oe iciccessaiens ee a Al Motorola Leather Cases 
100 Woodbridge Center Drive, Suite 201 I a | ee ee ae 
Woodbridge, NJ 07095 I Part No. HP-406 Part No. HP¢O $2. 50 | 
800-247-4796 l Fits Motorola. Startac and Elite phones, 2.5 mm minipiugs l 
l 


info@re 


Nationwide & International 


email com 


OMices 
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Employment 


PAGING TECHNICIAN Two-Way Radio Technician 


es First Communications, Motorola Wireless 
(Systems Technician) Technology Center, has immediate open- 


Due to tremendous growth, KINI L.C., the management company for ings in our South Georgia and North Florida 
Kansas Cellular, the leading wireless communications company through- pec spon been ga 
out rural Kansas, is seeking a Paging Technician (Systems Technician). with fellow employees and customers. 


Applicant should possess the following: Must be willing to be on-call and attend fac- 
rs , , , —— : tory training courses at company expense. 
Ability to perform installation, testing, monitoring, maintenance and Must have a minimum of 2 years experi- 
operation of all paging systems and associated hardware & software. — » the Lbpurbar ak and ont a 
ilj i i j otorola communications systems an 
Ability to repair and complete warranty upgrades on paging units feunbediohandiocie, Ea tcones-aF 
and all associated hardware and software. NABER certification a plus. Salary com- 


Ability to provide technical support to customer service and cellular mensurate with experience, excellent ben- 
technicians. efits package with 401K. If you would like 


* Ability to resolve system trouble and to stand system watches. aa OEE PEORSOR ANY BORE 


¢ Highly motivated and team-oriented. 
Qualified candidate will receive a full benefit package that includes health, Fj rst 


dental, vision and retirement. Send or fax resume and cover letter to: aa Eee 
KINI L.C. P.O. Box 2234 » Tallahassee, FL 32316 
ATTN: Human Resources (GT) Fax S085 2870 
P.O. Box 5090 * Salina, KS 67402-5090 


Fax: 785-823-3856 


b Hansas Cellular 


The State’s Largest Cellular Telephone System 


TWO-WAY RADIO TECHNICIANS I SCI provides integrated solutions & on-going sup- I 


TWO-WAY RADIO 50-year Motorola MSS has immediate openings for pet to the ie less and cellular marketplace, 
TECHNICIAN experienced techs for shop at Edwards ARE California We curret oy h “ Demestic and International q 
Minimum 3 years experience, completion of military PROIECE Ht, SNC FONCHeING :afeas: j 
or commercial electronics schoo! required. Must be 
MINIMUM SALARY current on all Motorola equipment including bases. I * Microwave + Optimization/Tuning I 
$43,350.48 ANNUALLY repeaters, mobiles, portabies, pagers, bench repairs, ° PCS ° GSM 
es field repairs, installs, etc. Must perform other duties q I 
Maintain communication system and as required. FCC/Naber LIC required, Send resume. * RF Systems = * Autoplex 
other associated equipment for the COMSERCO, INC. J + Propagation + Networking | 
City of Memphis Police, Fire and lo- Bae ores Mises Feeeeniet, OA Sear lel pind I 
; ; n: Walt k, Gen. Mgr. ° ; 4 Fi 
cal government. High school gradu- Jak (00 ease 1909 Domestic & Int’! Field/Customer Support 
ate or equivalent. Two years experi- * Switch/Software/Protocol Development I 
ence in land mobile two-way radio COMMUNICATIONS W sce immediate consideration, email or I 
field and FCC General Class License TECHNICIAN J fax your resume to: j 


required. Applications/resumes will 
be accepted May 1, 1998 through 
July 31, 1998. 


CITY HALL, ROOM 1-B-33 
125 NORTH MID-AMERICA MALL 
MEMPHIS, TN 38103 


. a" 4736 Main St, Suite 7 MRT 
Continuous Testing / Several Openings ' r ( Lisle, IL 60532 I 


County of Santa Clara (San Jose, CA) a oe _ i 
seeks individuals to service two-way SR, A Sass eae ts 
radio, microwave and computer equip- 
ment used in public safety communi- 
cations. Experience required, salary 
$3784-4582 per month, includes 
County contribution to the Public Em- 
ployees Retirement System for the 
2% at 55 Plan; and includes payment 
by the County of the employee's regu- 
lar contribution of approximately 7%. 
Excellent benefits. 


TECHNICIAN 
Motorola authorized dealer has an 
immediate opening for an experienced 
TECHNICIAN. Must be proficient in 
field service, programming, installation 
and repair of related equipment. 
FCC or NABER certification a plus. 


TWO-WAY TECHNICIANS 
37-year-old Motorola MSS is looking for 
2-way technicians experienced in all 
Motorola equipment, including pagers, por- 
tables, mobiles, repeaters, etc., bench re- 
pairs, field repairs, tower work, installing. 
NCC/NABER required. Send resume to: 
Shores Communication Co, Inc. 
PO Box 2626 * Globe, AZ. 85502 
Aun: Roy Hudgings 
Call 520-425-5870'* Fax 520-425-3711 


Competitive salary and benefit package. 
Send resume (mail or fax): 


UCS Radio Service 
Attn: Service Dept. 

217 West Cottage Ave. 
Sandy (Salt Lake City), UT 84070 
Phone: 801-561-3300 
Fax: 801-561-3363 


For an application, please contact 
Communications Administration 
(408) 299-2711 
Equal Opportunity Employer. 
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Employment 


COMMUNICATIONS SYSTEMS FIELD ENGINEER 
City of Colorado Springs, CO (Salary $39,804-$46,080/yr) 


Implements, supports and integrates trunked radio, mobile data termi- 
nals, ge0-positioning, automatic vehicle location/identification and stat- 
us determining equipment. Analyzes user needs, procures suitable 
systems/equipment, provides technical direction during installation, 
testing, adjustment and modifications. Must have: Associate degree in 
electronics, communication technology or related field; five years of 
experience in the design, installation and implementation, maintenance 
and repair of communication systems; or an equivalent combination of 
education and experience. Must have a Second Class Radio Telephone 
Operator's license from the FCC. A City application may be obtained and 
submitted to the Fire Department, 31 S. Weber Street, Colorado Springs, 
CO 80903, no later than August 28, 1998. 719/385-7243. EEO/AA. 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities in 
Indiana, Kentucky and Arkansas has immediate need for Mobile & 
Portable Two-Way Technicians and Sales Staff with 2 or more years 
of experience on Motorola, G.E., Kenwood, Standard, LTR or similar 
equipment. FCC or NABER Certified. Full benefits, competitive 
wages, incentive bonus package, excellent working conditions and 


advancement opportunities. 
Send resume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personnel Dept. 


Manager, Int'l Marketing & Sales 


Responsible for marketing & sale of state-of-the-art 
communication products & systems in the Eastern 
European market. Negotiate contracts & ensure cus- 
tomer reqts & specs are met. Evaluate customers’ op- 
erations & provide solutions for comm. needs. Pro- 
vide advice & guidance to engineering professionals in 
connection w/comm. system design projects to ensure 
compliance w/customer requirements & quality stan- 
dards. Oversee inventory control using MAS9D ac- 
counting software. Use internet & MS office applica- 
tions to coordinate data & information between the US. 
& Eastern European countries. Ensure adherence to 
export requirements & regulations. Participate in irade 
shows in Eastern Europe. incl. CIS markets. Reqs. BA 
or BS degree in Int'l Business (must incl, coursework 
in inter-cultural communications, int'l economics. int'l 
law & multinational marketing), 6 mos. exp, in job of- 
tered or as Asst. Mgr. w/in int'l sales environment, incl. 
work w/export, import & customs regs. in global arena. 
Travel required 4 times/yr (1-2 wks) to Russia & alt 
countries of former Soviet Union. Must be able to read, 
write & speak Russian. M-F 8:30a-5:30p. $30,000- 
35,000/yr. Send resume to: Charles DeVito, 503 Shiloh 
Court, Shelby, NC 28150-6173 


MOTOROLA MSS/DEALER 


Two-Way Technician needed. Must have 
minimum of 2 years experience with any 
MOB/fixed equipment. 


Industrial Communications, Inc. 


Free for 
job-seekers 


ADIOTECH 


RF & Microwave Engineering 
Job-Site™ 
Wireless industry employment listings 
www.job-sites.com 


CITY OF PHOENIX EMPLOYMENT OPPORTUNITY 


LAND MOBILE RADIO/MICROWAVE TECHNICIAN 
SALARY: $37,752 to $44,366 annualized 
Position open June 22 until selection is made. 
This position installs, maintains and repairs telecommunications systems and 
equipment including land mobile radio, digital microwave and SCADA systems. 
Three years of journey level experience in installation and maintenance of radio 
systems required. Experience with digital technology preferred. 


Call the City of Phoenix at (602) 262-6277 or visit our website 
http://www.ci.phoenix.az.us/EMPLOY/empidx.htm! for more information. 


RADIO SALES 


Excellent market conditions in one of the 
nation’s fastest growing communities, the 
Colorado front range, dictate the need for a 
35-year-old communications company to ex- 
pand its sales force. A salary and commis- 
sion plus bonuses are offered to the success- 
ful candidate who demonstrates good pros- 
pecting and closing skills. Our compensation 
package includes: 

* Income expectations in excess of 40K 
ED * Fully paid Medical & Dental Insurance 


$100 flat fee 
for employers 


Odessa, TX 
915-332-0653 © Fax: 915-332-0657 


Field Service Supervisor 
$2,669-$5,001 

Public Safety agency has a career oppor- 
tunity for a Field Service Supervisor. This 
position requires a college or technical de- 
gree in electronics. Must have experience 
and working knowledge of Ericsson 
EDACS systems and related components, 
Must be able to direct and assist technical 
staff performing PM and repair and the 
ability to maintain accurate records. Will 
require 24-hour call. working in shop and 
field. Send resume with salary history to: 

Employment Coordinator 

Kansas City Police Dept. 

1125 Locust 
Kansas City, MO 64106 


Experience required with installing and maintaining 
land mobile systems. with some paging & telecommu- 
nications. Good benefits with growing Southwest 
Michigan company. Hourly rate offered dependent 
upon PCC or industry certification possessed, Reply 
with resume to: Pervonal/Confidential, Classified Ad 
Coordinator, Mobile Radio Technology, Dept. 953, 
9800 Metcalf, Overland Park, KS 66212-2215 


* ECC LICENSING SERVICES * 
§80. §87, $90 and §101 
—Years of Experience — 
Lettye G. Froboese 
109 Wallingsford Circle 
Youngsville, LA 70592 


Voice (318) 856-8141 * FAX (318) 856-1091 
E-Mail: froboese @ bellsouth.net 


* Life Insurance & 401K 
* Vacations & Recreation opportunities 
Please send your resume to Ray Congleton at 
fax (303) 792-0422, or mail to: 
Triple C Communications, Inc. 
8200 S. Akron St., Suite 120 
Englewood, CO 80112 


STUDY LAND MOBILE COMMUNICATIONS 


AT HOME! 


38 Lessons written exclusively for Mobile 
Communications Servicing. $375.00 
Call or write Mobile Training Institute 

for free information: 


P.O. Box 8278 
Lumberton, TX 77657-0278 
(409) 755-7838 
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Classifieds 


Equipment For Sale 


* PAGERS « PAGERS « PAGERS » PAGERS: PAGERS « PAGERS - FOR SALE 
uly MOTOROLA R-2038/D/HS 
MPMANUS - 900MHz 


Se SERVICE MONITORS 
OMMUNICATIONS (aRReOe 


FREQ. RANGE 1MHz TO 1GHz, 
SPECTRUM ANALYZER, DUPLEX 
AVAILABLE GENERATOR, SWEEP MULTIMODE 
CODE SYNTHESIZER, CELLULAR 


ASKING PRICE $5900 EA. 
5 UNITS AVAILABLE 
RF IMAGING & COMMUNICATIONS 
925-229-2034 FAX: 925-229-2035 


http://Awww.best.com/~rfimage 
e-mail: rfimage@best.com 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


rade-in/3 working days 


* Refurbished Pagers 
* Factory-trained techs 
* New Motorola & NEC Pagers 


800-555-i2t2 


¢ Parts, accessories & 


We Buy Pagers \ 
“ONE CALL GETS IT ALL” cXpress Xiea™ 


© Syathesized 
400 North Fitth Street 
Blytheville, Arkansas 72315 
Phone: (870) 763-6250 * Fax: (870) 763-6533 MOTOROLA 
E-Mail: memanus@ arkansas. net Authorized Paging Distributor wi 
Web Site: www.memanuscomm.com 


tht 
* PAGERS * PAGERS » PAGERS » PAGERS* PAGERS « PAGERS + CR STALS 
Circle {76} on Fast Fact Card MAXON, TEKK, UNIDEN/7working days 


GIMOFPVsHAIMOSPVsHBMOPV 
QIMOFPVsHIMOPDT-HIMOPD 


FS Se W-\SSERVICE: you deserve it, you'll getit. = SLSR. Cipnyel Element HO/Kirby Ent. 
=Shars = Quantity Pricing Available on: Distributor for: 
COMMUNICATION €3 + Mobiles TELEWAVE 1-800-237-9654 
Distribution Center * Portables Site Management FAX: 513/542-8870 


* Conventional | RFI 


Authorized Distributor * Tunked— Connectors & Cables 
« Accessories 


Mobile Communications SAMLEX 
—————— radio sales to —_| Power Suppiles 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT 1000, MT2000—$70 
GP300, P110—$50 * VISAR—$110 
HT600-$48 * MOBILES—$25 » SABER—$55 
HTSO—$50 » STX—$35 * SPECTRA—$35 


nate, dealers only WHELEN 
aw It's the bottom line that counts, *#@¥ & Warning 

a PROGRAMMING INTERFACE—$95 
ROADRUNNER COMMUNICATIONS 


Circle (77) on Fast Fact Card PO Box 654 « South River, NJ 08882 
Phone: 732-254-3232 
Fax: 732-257-4622 


* BOARDS * STRIPS * ACCESSORIES * ELEMENTS * REEDS + 


_ PCI— PEKAAR COMMUNICATION INC. | 

$ Specials of the month $ iteve's back, formerly of Gregory Electronics Corp. 
GE MLS modiles 150-170 range wiaccessories as $175 
GE MPD ponabie wiaccessories, band 150-170 range w/voicequard 
GE DELTA S$ or SX Mobile—110w, hi-band 150-170 range w/accessones 
GE MPS Portables synthesized version of MPX high band with battery 
GE MVS mobiles hiband with mic & bracket 
GE MARC V SRM trunked repeater BOO MHz range. less duplexer & cabinet 
GE PHOENIX Mobile NSHP TB—Heband dua! pnority scan’grey case wilh accessones 
GE DELTA S Il Exec |! dual fol jp box & cable PL19C851179G1 
RACON Inc station identtr ode! DX1 


SELLING PAGING TERMINALS 


Unipage w/Message Manager 
LAN Message Manager 
M-15s, shelves & boards 


H-MC&E * 770-242-8979 * Jodi Ray 


& 
fos 800 MHz rang 

Encsson GE MOS mobiles comb. TL500. BOOMHz accessones 

Catalog Available if you find it, try us! 


¢SG34u + SLN3IW3713 = SSIHOSSADNV + Sdlt1S « Sauvog + 


*BUY «SELL ¢TRADE* 


¢30Vule T1aS* ANG. 


For advertising 
information, call 


BUY & SELL: 
LTR-SOOMHz & S9O0OMHZ EF Johnson » Kenwood « Uniden 
MOTOROLA 


UHF * VHF * 800MHz * SOOMHz 


* Mobiles « Portables * Repeaters * Amplifiers « Paging Transmitters 


ERLING Peale kana ed 75069 


SSOCIATES INC. ene 


www.usedtwoway.com } Hs 1-800-347-9375 
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10-900 Mts Paging Tx Mot, GE. Granger e 

20- Meat IF E SW UH Mobile Repeators w/ Oupteun Hurry From $435 
YO-MICOR 800 MHz Repexters 125W From. . $1000 
50 Micor Base‘Repesiers 100-375 Watt Low or VHF 

1-MSF.5000 UHF Repeater 100 Wan, NEW 402-420 MHz 

MBA 2000 Base/Paging TX C74GAB A C73KSO ... Gall 
20-Manalr |! Gase/Repeaters 60-250 Walt AN Bards qi ---- Call 
20-Mitrok Base 100 Watt AR Bards .,, ° 


25-Aerotron Phoneer 1000 VHF Repeaters ACSO 


Uniden FTL 1100C 100 Watt, FY 

1 )Putnet, 35-50 Mrz, 60 Watt 8 Ch, 
200-Mtrek 30-39 Mitz 100 Vien 
1O-Marek 39-50 MHz 110 Watt 4 Ch 
20-Marek 30-39 Met: GO Wan - 

3OO- Marek 39-50 MHz 60 Watt 
10-Syrtor X 30-50 Mit? 100 Watt 

1 -Mavairac 42-50 MHz, 8 Ch, 110 Watt 
20:Dolts 390-42/42-50 Mz 100 Walt 
200 Must | 30-50 MHz 60-100 War... 
20-Midkuxd 70-0568 100 Watt PYM, 96-42 Miz , 


THULE 


YO Marek 45-80 Watt 4Ch, 


20-Mecor 45-100 Watt 4 Ch ___ 
20-Maair Il 60-100 Want 6 Ch 


| TEU 
eeegeeee eeehe8 ekfuseseee FeskReeeOee ee 


20-Syidor X T34VBY 32 Ch 40W .., 
20-Syalem 9000 PAC-AT 4KEA000A 
50-Mastr ll 45-100 Watt Repeater Buikiers 


TLD 


2OHT6CO & HT 1000 Portables UMF 2-16 Ch 


20-Syntor XK 9000, 35 Yi 
G-MTX 600 Csr 16 Mode _ 
GO-MTX 800, Clase _. : 
10-Spoctrs TASKGASSICOAK 142 Sraxthet wi VAS A Seen ___ 
{A-tAaxtme BOOT 15-35 Wat B-1-B-7 

G-STX SieutNet 1 A 2 HSSWIKAST75AN 

90-Symior X TASVBJ 35 Watt DualMode |. 
20-Spectm 90WB7 ._ 22.2... 

20-EX 11.95 Watt WET PA 

100-Mosians, Micors, Traxars, Midiand, TAC, TEC, GE 


ng 


2-Centmoom | Consoles & Lots of Parts 
30-Spectm Tac Voter Rec _ a4 
20-GE Votut Receiver & Voter Panels 
5OO-MOT & GE Tons & 


BARNETT 


Info: 501-676-5506 
VISA & MC Accepted, HO COD’s 


Circle (78) on Fast Fact Card 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two -Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 


MB BASE 
TRANSCEIVER 


RADIO COMPANY 
* 1561 LOST NATION ROAD + WILLOUGHBY, CHIO 44094 U.S.A. « Phone (440) 942-2025 « Fax (440) 942-9129 + 


INVENTIVE 


Engineering. 


VOYAGER™ Aluminum Base Station Antennas: : 
Feature modern resins as insulators, a corrosion resistant space-age, l 
gold anodized finish on the aluminum, a patented weather resistant intemal ‘i 
matching network, and a chrome-plated brass “N” connector. : J 


Invader™ Low-Visibility Base Antennas: 
3dB collinear antennas designed for small coverage area applications in 
urban sites, Feature tuned bandwidth-expanding network that ensures an 
excellent VSWR. 


Phantom™ Patented Low-Visibility Antennas: 
Provide wide bandwidth and low-angle radiation pattern. New “field 


diversity” element reduces annoying drop-outs and dead spots found 
with standard antennas. 


GENESIS Wide-Band™ Mobile Antennas: 

Feature a patented unique network that compensates for the 
change in impedance with frequency, thus vastly increasing 
useful operating bandwidth. “No coil design” allows for quick 

“out of the box” installation, easy user upgrades, and lower 
labor costs - there is no need to trim the whip! 


DISCADOO™ Low-Visibility Mobile Antennas: 
Designed for cellular, SMR, 900 MHz, and PCS appli- 
cations in high signal-density areas. Available with a 
permanent self-adhesive strip, or industry standard 
NMO mounting socket. 


For durable and reliable products, peerless production 
and unequalled service, let us show you why there is only 
one choice...Antenex. 


2000-205 Bloomingdale Road @ Glendale Heights, IL 60139 


In the USA- Phone: 800-323-3757 Fax: 800-851-9009 
International - Phone: 630-351-9007 Fax: 630-351-9009 


Come visit our site today and place your 
order on-line at www.antenex.com! 


Circle (79) on Fast Fact Card 


Watt pags Nepfermanys : MOBILE 
Monitors ® Options — 1- - 
Channels, Remote Operation, COMMUNICATIONS 


Rack Mounting @ Other Civil 
Aeronautical Radios ® Mobile © MENTOR 
Radio Light Control © Nav Signal One Channel Standard 


Monitor/Alert @ Up ToG Channels Optional RADIO COMPANY 


*® 118.000-135.975 MHz e 10 i - AIRPORT 
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Classifieds 


Equipment For Sale 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA‘s lowest prices 
$P50—P110—GP300-—SM50—SM 1 20--M 120 
will absolutely be SHIPPED TODAY! 


Full line of previously owned trunked & conventional radios 
HT600/ VISAR/HT1000/MT2000/ MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/ MAXTRACS, 

PP1000X/MTX/MTX8000/VISAR/STX/EX?O 
RADIO EXPRESS INC. 
OFC: 800-545-7748 FAX: 703-830-8710 


e-mail; radios4sale@juno.com 
All major credit cards accepted 


GM300 


Circle (80) on Fast Fact Card 
Technology that goes > 


WILAN, Inc. is a pioneer in the field of spread spectrum : 

wireless communications, specializing in high speed wireless data 
Intemet access, LAN/WAN extension, and remote data communications 
acquisition and transmission. Hutton Communications, Inc. 
is an authorized WiLAN distributor. 


bl Be Contact Hutton for product and 

| | rei. application information. 
Atlanta 

800-741-3811 


Seattle 
800-426-2964 


Harrisburg 
800-759-3031 


Dallas Denver 
800-442-3811 800-726-6245 


Circle (81) on Fast Fact Card 


Chicago 
800-435-9313 


Fax: (540) 891-0538 


Massaponax Business Park 
$605 Loren Whitney Drive 
Fredericksburg, VA 22408 
Mailing Address: 

0. Box 7846 
Fredericksburg, VA 22404 


(540) 891-0569 We accept VISA and MasterCard 


me MAE CHIE 
NINE ELECTRONICS 
> Two-Way Radio Communications 
> New and Reconditioned Radios 
> Custom-Designed Radio Systems 


> Repair and Programming 
> Consulting 


VHF DES Micor Bases and Repeaters 
MSF 5000 UHF Repeaters 

MSR 2000 UHF Repeaters 

Master I] VHF & UHI Bases & Repeaters 
R1032 DES Test Sets 

R1033 Test Sets 

R1034 Line Test Sets 

RTX 4005 Portable Test Sets 

RTK 4007 Auto Test Interface 


E-Mail: mechem@fls.infi.net 


UHF 250W Repeaters (Clear and Secure) 
UHF DES Repeaters 420-450 & 450-470 
Dual Syntor-X Secure VHF/UHF Dual Code 
URL Address: http://www.mechemelectronics.com 

Circle (82) on Fast Fact Card 


Check out our Web specials! 
www.radiocomm.com 


«We have a Flat Rate Repair service 

*We do Installations of MX-COM boards. 

*Wholesale Prices to Dealers Only, 

*We carry a wide selection of both radios and 
accessories for your convenience. Shop at 
just one place rather than ten for all your 
communications necds. 


E] We Nationally Distribute 
Uniden Land Mobile 
and MX-COM fax: 


800-726-9015 * 612-808-0069 
612-808-0087 

email: sales@radiocomm.com 
Circle (83) on Fast Fact Card 
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CMC ENTERPRISES 
2-WAY, —— & TELECOM EQPT. 


4 ’ st Price 
Ve wn — (nvr ex ey moan 7600 uo 
4 GHz what stand-by $1200 ta O 
42 Motorola Maratrar A2 UHF 110 CLRSSONAS $375 v1.0 
12 Faringn FL 166 GHe rations wstint star very good condn $2500 1. 
15 Motorola Symon X 900 UHE 110 ccessories $400 wi 
o1 Scientific Alanta 46530 HATS transmitter (DSWIC2} $1000 wa 
54a BERTS mecewer (OSWV1G'2) $1200 ea 

$125 eit 


0 Motorota Maat 
8 Motorvia MTX 9 
Motoraia MTX 800 single syste $175 wal 
0 Motorola MIX G1 0eehiste mtult-s $225 ta 
Motarala Maxtiac BOO 1-5/5 $200 wy 
3 Motarala Visais B00 inhi 
5 77 8F2 17-1 99 wall tot 


W (non Sandoy S300) wit stard-ty $1000 
) fefeom sighahng modules $ CALI i 
75 GTE Linkuit 464 channe magems $100 ea 
0 Rockwell chansel mods $100 ea 
OFL-7300 § (AUN $825) SAMUI seus $150 ei 
MG-400 Term is $50 ea, 
Dictaphone $500 20 channel lagging racarder $1000 
Melorola Mineek 42-50 PL. HOw $425 ta 
GE Master 1 110w 42-50 with accessories $80 ta 


© New Listings 0 
Cali Chartes or James at: 336-769-2885 


www.usedradio.net 
(Equipment list, prices & order 
capability all on the Web} 


Motorola-Maxon-Kenwood 
Portables * Base Stations * Mobiles 
SP10/P1 10/GP300/M120/GM300 


SP2550/SLS00/CPO5 10 
ETC. 


Close-out Pricing! 


American Radio Exchange 
Ofc: 888.260.7368 
Fax: 310.312.5437 


Guaranteed Best Price on 


Radius KENWOOD 


& Fire Department Pagers 


SALES & SERVICE 


It's in stock; we'll ship tonight! 


Pager Repair Equipment 
Ramsey COM3 SVC monitor; 
freq. counter; oscilloscope; 


FLX encoder; RF test fixture; 
all hardware. 
$6500 OBO - (813) 615-0803 


Now having the Klein brand name 


on your shelves is like having a 
blankie when you were little... 


COMFORT..............Our stuff is designed for people. 
SECURITY.............. Solid profits, big time quality. 

WARMTH ............... Friendliness is in our policy manual. 
WITHIN REACH...Call, fax, write or e-mail us. Our team is here. 


GENUINE WHOLESALE 


K-113 


= — This microphone kit is complete with o very good quality, 
lightweight boom microphone ond the most comfortable 
entloop avaliable 

— Earbud hos replaceable four ext cover. 

— Indlina PTT button is complete with clothing <lip. 

— fade for Motorala, Kenwood, Standard, Vertex, etc... 


— The pertect Customer Service accessory, this 2-picce mureghone 
is lightweight ond offers supeno’ oudio clority. 

— Mic. hos clothing clip ond PIT button on a's side. 

— Forbud comes complete with on extra foam eercover, 

— Mode for Motorola, Kenwood, Standard, Vertex, ete... 


K-200 
i * = — Super-high quality single or duol mull headset for high-noise 
— Manufactured to work on the Motorola Rodius* line, this heavy-duty sl Pa environments, Voted “Best in Class” 

remote speaker mic. has excellent audio quality, _ ih Hoise cuncelling alactret microphone. 


— Full warranty ond wholesale pricing make this remiate mic Bt | + — PIT button on eorshel 
mus: hove — Comfortable earcushions. 
i — Adjustable headband 


K-S00MH 


fr ay ( Sable 
ean t?) — High Audio Earbud, i — Made for Motorola GPIOO radios, 
al — 2.5mm or 3.Smm connectors availatile, P — Nickel Metal Hydiide, 1200 mAh «no memory problems! 
— Works on radio or with other accessories. a: — Highest quality, Ganvine Ponosonic celis 
— Extra foom ear cover included free. } j —~ Perlect fit with the radio, 


Micin 


“WE are in business to increase YOUR business’ 


CALL NOW! (800) 959-2899 


Fax your order to: (760) 631-1163 


i 


Web Site: www.kleinelectronics.com e-mail: info@kleinelectronics.com 
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Classifieds 


Equipment For Sale 


SERVICE MONITORS 
ERICSSON Snes ai 


Mobile Communications 


* service parts at discount prices 
INTERNATIONAL SALES 


Phone: 


EDACS 


Wholesale Dealer 
Call for Our Low Prices 


Cooper-General Corporation 
175 Fontainebleau Bivd., Suite 1-K 
Miami, Florida 33172 
305-223-6399 

Fax: 305-559-6624 


Circle (85) on Fast Fact Card 


Programmers 
for most 
common 

models of 


Le) 
ICOM 


\| Switching 
Power Supply 
by Samlex 
SEC-1223 
25 Amps. 
$79.00 


iw 
KENWOOD 
Light Towers 


Rugged 
Galvanized Steel 


The Highest Quality 
Duplexers in ? / 


The World Jee 
VHF or UHF any Subbands. 


Now Improved with Silver Coated Elements 
for Higher Isolation and Better a Stability. 


Dealer Price $179.00 


$99.00 «2 
uniden O Requires a PC, 


1Oft. long X 12”’wide tower section 
at a low Price _ (28semble up to 50ft. in height) $33.00each 


10ft. long X 17”wide tower section 
(assemble up to 80ft. in height) $72.00each. 
BASES, TOP SECTIONS AND OTHER ACCESSORIES AVAILABLE ! 


Upgrade Your 
Service Shop !!! 


O Immediate Delivery 
O Complete with Programming Hamess 


The Biggest Warehouse in U.S.A. 


com.whc.net 
1630 Paisano . El Paso, Tx. 79901 
915) 533-5119 Fax 


Ask For Your Free Catalog 


Circle (86) on Fast Fact Card 


MOTOROLA & MISC. 
‘420 BPR2000/Panasonic VHF Pagers 152.8400 $$ 
P100 VHF 2ch t50-170MHz wibatt, ant & rapid ‘charger $200 
P200 VHF Gch 157-174MH7 wrbatt, ant & x coarat ; $225 
Lunchbox PX300-S VHF Secure 160-169M . $200 
Sultcaso A1800 Reader/Programmer Lewin Software $1450 
oi 0 VHF 20ch H/Pwr TR 155.835 PL.28 ...... $100 
HT600/P200 6 slol rapid chargers NTN4668A 
HT600/P200 rapid charger Motorola batieries “new’ 
P110 UHF 2ch HiPwr 435-474 New batt. ant & charger 
GP300 UMF 2ch H/Par 435-474 Used: batt. ant & charger $300 
GP300 UHF Gch H/Pwr 438-474 Used Batt, ant & charger coe 
Saber | VHF Secure capable 136-1SOMHz W/Pwr 
Saber 2 UHF Secure capable 440-470MHz H/Pwr 
Saber 3 UHF Secure capable 440-470MHz H/Pwr 
Saber | 68-B4MHz Secure capable 12ch ...... 
Saber 3 74-BSMHz Secure capable 120ch 
DES keyloader T3020AX wisaber cable ....... 
DES/DES-XL keyloader T3011AX wisaber cable 
DES/OES-XL keyloader T3011BX ‘new in box” 
System Saber convarta-com widisplay mics 
Sabet 6-stot rapid chargers 
HI/MT/MTXIMTS rapid chargers used NTNII71A $75 
HT/MT/MIX/MTS Rapid charger Ulira-hi batt "1500 MAH’ new $60 
Mitre synthesized PL boards HLN4T81A...,.,, $75 
Apcor UHF 25w 10ch wichargar & battery ............ 
chy XX 9000 32ch 29-SOMEG transceivers ... 
bed X% 9000 VHF 140-170Mbhz secure capable 
trac 42-50MH2 2ch complete 
ovine 146-174MHz 128ch A7 dash mount secure capable $1200 
rs 146-174MHz 99ch palm = , Common wiDVP 110w$2000 
$2000 BOOMHz top display 48 01 
MTS2000 BOOMHz fashport Bros keypad display 
OVP Hibrets/DES Hinrets: 


Fownnws 


¥ 


ous 


7] 


FWVAM-500A saint condition wimanual & probes 
IR FMV/AM-10004 Reconditioned w/manual . 
iA FMVAM-1500 Reconditioned w/manual ........... 
MPEG-2 digital satellite system Aca new" 
Code 2 Force 4 blue/red No PAL 
Whalen Advantedge 4 RTA red/blue No Pa like naw 
Star-lite 65,000 Scope Ver-1 Javelin complete wicase $750 
Celwave 800MHz combiners 2AB 101 0006/004(869-896) $500 


407-253-0889 “1 month warranty” 
M-Thurs 8:30am-6:00pm EST - Ask for John 
http://www. surfusa.com/PanikElectronics. HTML 
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SABERS 


«MOT SABER IE, H44SAG7139CN, UHF 
5 WATTS, 24 FREQ., EXCELLENT COND'N, 
DEC. 1993 S/NS 
* MOT SABER I], H44SAJ7139CN, UHF 
5 WATTS, 72 FREO. ........0..0..0c0--002 $340 ea. 
* MOT MX300S, UHF, 5 WATTS, 24 FREQ., 
WITH BATT, PROM, ANT, MULTI PL ... $50 ea. 
* SABER SPEAKER MICS, NMN6166 $25 ea. 


Personalized Service. 
Best Prices Guaranteed! 

Call 901-755-1514 
Railcom__Box 38881 Radiuy 
Germantown, TN 38183 


THE EARLY BIRD 
GETS THE WORM 


Call now for reservations in next 
month’s issue of MAT. 


MOTOROLA R-20380DMS .. $5,900 IFR 1200-S .....,.... $6,200 
MOTOROLA R-2008/D/HS ..5.900 IFR 1500 ooo... 6,200 
MOTOROLAR:2410-A ........4,800 HP-8920-8 , 
MOTOROLA R-2001/C/HS .. 4,200 HP-8920-A 
MOTOROLA R-2600/C/HS .8,500 IFR-COM-1208 .... 10,900 
FOR SALE 19 R-2038/D/HS SERVICE MOHITORS 
FREQ. RANGE~1 MHZ TO 1 GHZ, SPECTRUM ANALYZER’ 
SWEEP. DUPLEX GENERATOR, MULTIMODE CODE 
SYNTHESIZER. CELLULAR/TOR TEST 
ASKING PRICE $5,900 EACH 
USED TEST EQUIPMENT WANTED 
RF IMAGING & COMMUNICATIONS 
925-229-2034 FAX: 925-229-2035 
http://www. best.com/~rfimage 
e-mail: rfimage@best.com 


\ 


MARKETING INC. 


WE ARE THE 
OLOEST & MOST RECOGNIZED 


f COMM. LABEL COMPANY IN THE 
ri WOUSTRY 
\ CELLULAR LABELS -PacER Lanels 
\ R CODES BELS 


Mpariery LABELS  TAMPERPROOF Pi 
WHERE QUALITY 1S OUR SPECIALITY 
AND 


SERVICE 1S OUR > ainanianee 


WwW. 
972-242-0439 ANCHORGRAPHICS. 1425 LEMAY 


FAX 972-242-0959 fo CARROLLTON. TX 
400-875-STHY €7859> 75007 


EQUIPMENT FOR SALE 


10 Motorola Purc 5000 VHF 350 Watt 
9 Motorola Micor Purcs 375 Watt 
B93J2B1101 with Advanced Control Mods 
10 Mot Nucleus Purc Hipower 
Simo Histab w/Batt Revert 
2 ASC Controllers 
10 GE MASTR II 800 Conv. 35 Watt Repeaters 
22 900 MHz Pure 5000 DRC/ACB/Tone 
6 Mot Micro 40-50 MHz Pure 375 watt 
6 Mot 900 MHz Trunked MSF-5000 150 Watt Cont, 
4 Mot 152724 800 14 CH Controller 
45 Mot Desktrac 800 T Repeaters 
4 Mot Quantar 800 T 
BUY USED RADIO EQUIPMENT 
Wwe Po PAY THE HIGHEST PRICES 
SCOTT COMMUNICATIONS 
KEN SCOTT 406-745-3218 
email: scott@montana.com 


C.W. WOLFE COMMUNICATIONS 
1113 Central, Billings, MT 59102 


NOW IN PROGRESS. 


BIG SAVINGS ON ALL 
OVERSTOCKED ITEMS. 


Call 406-252-9220 or visit us at 
http://members.aol.com/cwwolfecom 


Classifieds 


Equipment For Sale 


DEALERS WANTED 


Now you can be a dealer in a new line of 


MOTOROLA 2-WAY RADIOS 
WETEC ELECTRONICS 


AUTHORIZED MOTOROLA TS-10 DISTRIBUTOR 
Call Now 1-888-GO-WETEC, ext. 10 Visit our website at: www.wetec.com 
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Wireless... Remote... Control... Anything... CELLULAR & PAGER LABELS 


the wireless application, 
Wenow have Flex 
capabilities in all of our 
products. 
SOURCE 


solid ground, You have 
we have the solutions. 


Technically, we are on 
PageTap, Inc. 


fax 303-337-3084 
http//www.pagetap.com 


THE WIRELESS 


CONTROL 


CALL OR FAX FOR QUOTE Ui 2 PURC 5000 Bases, SO0MHr, CASJLEN1014 
MASTR Ill Station Modules ............:eserrenreeees ‘ ) SF #2 MICOR PURC Bases, 900 Met, C7SJ7B1101A 
PD 638-6 VHF Duplexers ... : GP-88 AND SELL #2 SYNTOR XO, B0OMHE. T45XAISGI1AK 


TQ3380 IPE/DPE 200 Program kit USED 20 ea MYXB1Q SOOMH? H25/8°5191AN 


Fact i] (erence wos eu MTX8O), BOOMH? H25JGB5170 
ct Dh stcoe A cid gl SPECIAL PRICES and in STOCK! TOUGHER 7 SS hacon comm. Heir, scone, CE4nCBSIOSAY 


$990 128ch head wiwarranly VHF 136-174 MHz GE AND ea. VIGOR Gases, 460M, OF4NCBII0SAT 


ea. GE MASTR Wf Comm. Apt, 460MiL. PCSSYASSOE 


MLSL160 30-42 w/acc., ne ‘tien ERICSSON 
MLSL261 42-50 cn waco. ; UHF 430-470 MHz 6 ea GE MASTR II Apt, 480MM. SIOSRASESE 


FM 
MTL UHF 4w Portable w/charger oan 20ch or l6ch MARE > CE WASTR I Bove, sou, YORSRASEES 
wel UHF. aw ining as essa DTMF Keypad (CP-50/GP-68) a FG ceaninat, some, THOCATINTEK 
“unit multi r, - RADIOS 
RANGR 150-174 less acc, 100w mates Features: eee 
" SE PHOENX SX 460M NSDOB 
Soh Ee lee PUDPL builtin Sa Be SCHAEFER Dibsetoo coe 
RANGSRiC aoe Sass id 9 DTMF memories gor RADIO Heer eae apa 
Dolta-SX VHF 110w less acc. ........... Auto or Programmable A co RC anata oat as 
Delta-S VHF 110w less a6. «...ssssssseseens Repeater Offset ) : va, SYNTOR, #554, THASRAR0G 
3 p 

Dalta-S 42-50 less ace. 110w.. 2 or SW Power level 130 West ua, MITREK, 155Mitz, TESUAIOND 
Delta-S 42-50 less acc. GOW ....ccsccreerens 1 Fayette St ca. W150, 1SSMEL, Miued Models 
MVS Control panel 16ch scan ; All (CP-50/GP-68) radios include: PRR 1902) SYNTOR X, 30-50MH2, T7IVBI/204AK 
MLS-| Control panel 8ch scan ‘ 3 hour rapid charger FU. OUR < 30 ea WARATRAC, 48Mitr, TSIXTAYOASAK 
hang Pel gi 16ch no scan 3 1200mAh battery ) We 33 ¢2 WITREX 48M TR1WAtogo 

AS peaker mic 15 ea RADIUS, 47MHz, OSTLRASDAS 
MRK Speaker Mic, ..... ot a eithen ng H 10 ¢2 WOODR Bases, 37MHz CTIRTBIA05 
MASTR I C-500 Bch wiscan, used oak = E-mail: info@nsiradio.com > 5 s RADIUS PSO. 3OMH2, H41GNUTI20BN 
MASTR Il 150-174 110w nofacc ee : 3 ea. MICOR, 31MHy, TYRTNSSDIA 


CH6SA1 MPA 6 slot charger, new ...... os R l- NSI Communications aul ain 6 ea Tone and DO Remote Dovk Sets, Mod Moduts 
UG 


MPS/MPR/MPX/MPVMPD Chargers oe) 29 ea Loval Control Desk Gels, 71903 
NEW LONDON TECHNOLOGY Tel: (253) 946-2426 2 es DICTAPHONE 4000 20 ch, Reoardors 


FAX 39 ua, Motoraln SYSTEMS 90 Sirens 
752 Alum Springs Road + Forest, VA 24551 Fax: (253) 946-831 1 (319) 3° wo. Desktop Contracom 1's & 40 aa, Tone Renata Modules 
Tel: 804-525-0068 ¢ Fax: 904-525-0078 ‘ PAPEETE WANTED: PADRES, Gases, Mobiles. Portablon, Rnpeabrs * ALL RANGES 
www.newlondontech.com some ttems export only 984-6220 4 UME Syators 


Invest your advertising dollars where 
your prospects invest their time... 
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Classifieds 


Equipment For Sale 


Put the crisp, clean sound of Motorola quality to work 
for you with the clearly affordable TS10 portable radio. 
This tough talking two-way packs a lot of power in a 

compact, easy-to-use package, yet starts at just $118.00. 


Get your message through loud and clear with up to 2 watts (UHF, 
1W-VHF) in a palm sized package. Your range could be up to 2 miles 
depending on the terrain. 

¢ Synthesized models, VHF or UHF 


® Select “dot” or “star” frequencies 


¢ Weighs just 11 ounces 
¢ Rechargeable NiCad battery 


The Motorola TS10 portable two-way radio will help you improve 
your bottom line by helping you stay in touch with one person or 
many. To learn how the TS10 can make a difference in your business, 

call us today. 


RESELLERS ONLY 


Exclusive territories available 


@) and Motorola are trademarks of Motorola, Inc. FCC License Required. *See dealer for details. 


PROCOMM HDQTRS 
1372 Harmony Ct. 
Thousand Oaks, CA 91362 
Ph: 800-497-2394 © 805-494-5078 
Fax: 805-494-3115 
e-mail: procommusa@aol.com 
www. procommusa.com 
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TEST EQUIPMENT - BUY & SELL!! 
HPBIO2A Maasurernant Hacer $00 HPIIO1A Moduuation Analyrar 
$5200; HPGGO10 Modulation Anaiyzer-$2900. HPBRUIE Auite) Analyenes-$ YES 
HPUGISA FINS-Sd00 


220 MHz SYSTEM 


5-100 watt channels with 
Trident Control (dispatch only) 
multi-coupler combiner 
with separate transmit 
and receive antennas. 
25-504 mobiles, 1 portable. 
Jim Hayes (423) 546-0311 


STATION IDENTIFIERS 


_] Morse code and Voice ID 
3 monitors and 3 timers 

_ Several models available 
_ Special prices for a limited time 


(o) RACOM  2°°-722-8664 


16-351-1755 


FH 1690 (minty 
TA SOOA 


S5400 rR 11008 


Synth. 1000 Anz Sig Generators 
HOSAKA MS Fiube g0608 
A miron ix 
Ph: 716-763-9104, 716-651-9964 Fax; 716-763-0371 
http://www,amtronix.com 


BUY & SELL 
QUALITY USED EQUIPMENT 
Motorola * Uniden * Kenwood * Johnson 
VHF « UHF + 800MHz + 900MHz 
Mobile « Portables « Repeaters 


PLANO COMMUNICATIONS INC. 
1-888-906-9006 


ICOM equipment bought, sold & Tcom 
repaired. New low cos! mobiles & 
portables now in. Dealers welcome 
VISAIMC/AMEX COM 
| COM 


Handheld eat oa Controller 


Convert any handheld or 
motile radio into a simplex or 
duplex repeater system 

Ideal for setting up short-term 


SWS Security 


emergency service repeaters Ash fa lg ae COM 
at ramote locations or disas- WWW.Spectrum-usa.com Sales @swssec com ICOM 


ler sites, SPECTRUM Phone: 800-566-2788 ~ 
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CALL. ae InST 
WHY Pay MORE! 


Used/Reconditioned Motorola, E/GE, EFU, Kenwood 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 

PLUS 
PL” and paging reeds/filters. TCXOS 
Call us fast to sell any of the above 

COMM WE PAY CASH 


4614 E. McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


SELLING TRANSMITTERS 
QT-75085, 250s, 100s VHF, 
S00MHz OTs & PURC 5000s, 

72 & 900MHzZ links, TXCs, 

72 & 900MHz receivers, 
and more—caill for list. 
H-MC&E « 770-242-8979 Pat Fooks 


MARCONI 
2955R & 2957R 
Best offer 
718-783-6000 


Classifieds 


Equipment For Sale 


mpatible Motorola® 
ndio en 


HT600, MT800, MT1000, P200, P500, MTX800, MTX810, MTX820, MTX900. (connection on top of radio) 
MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860), M1225, .......cccccce 
(RADIUS - M100, M206, M208, M214, M216, M400, sical SM10, SM5O. . 
STX, STX Gemini, STX 821 trunked portables. . 
SABER and System SABER, ..............0-100000 

we SPECTRA Low and Medium Power Units. ..... 

.. SPECTRA 100 Watt and High Power Units. 

SYNTOR 9000 and 9000E Radio Line. .. 
Radius P 50 Plus. . 
R100 Repeater. 


« Cloning Cable for the Motorola” HT600/ MT1000. .... ; 

. GP300, GP350, and P1710 Models. .............2:ccccceesesesteeeenes . : 
... MSF§000 Digital Unit with 3 Digit Display in Controller Tray. ......---2-..0cc.csseseeseeensnenssenereneneneees 
... HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on sxie of radio) and JEDI Series. 
« Visar Unit. 
.» Cloning Cable for the Motorola” JEDI S@7i@S. ooo. ccccsseonn 

.. ASTRO SABER and SABER Si. 


5 OF SWAP-OUlS Of adjustments to 
pforence this ad fo receive sate pri 


-800- ~357 1 


+ Same Day 

+ We Accept: ‘American Express, MasterCard ond Visa. 

* Professional Users Guide with Detailed Photos Included with All Radio Products. 
+ Compare Polaris’ Features and Quality, Don't Accept trnitations! 


Polaris Industries 
Tech Info: 404.872.0722 
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EQUIPMENT FOR SALE 


MOT HTG0) VHF portntte, 2 freq. Sw 
MOT MICOR £2-50 mc. 120w mobiles waccossones 
MOT MICOR UHF 100w mobdiles winccessori 
MOT T1800 renutes 
MOT MITREX low band mobiles, 20-20 me. GOw wiprivate line 
& oxtenger, Clean w SSCS ~ $175 
MOT Radius UHF base nN widesk mc & po 
27 Maxar UHF mobiles, quantity 4 
MOT Mitek UHF SOw motes, drawer units 
MOT Mocom 70 VHF t00w mobile, 4 freq ‘sean 
MOT Radus UHF mobile. 2 frequency 
MOT Milrek BOw 30-40mne, drawer units 
MOT Moslar BOOme, quantity 2 
MO} Maxar 80 high power UHF drawer units, 
GE VHF vehicle repeat 


J Durable Motorola KeyNote® pager 
] Reconditioned to factory specifications 


&) We add our unique Monitor Adaptor - Pager 
functions the same as a Minitor I]® in Monitor mode 


() 90 Day Warranty with optional extended warranty 
& Price below is on Your Frequency and programmed 
to Your Paging Tones 
$1 - 100 units $132 each 


1 - 20 units $135 each 
21 - 50 units $128 each over 100 units $115 each 


Dealer prices only, end user prices slightly more 


Voice Pager with Monitor 


Available options: 
*Vibrator add $5 

*Voice Storage add $10 
*New NiCad Batteries $6 
*Used chargers $19 


*Exten rg Warranty 
1 year $19 - feb aad 
year - 3Ycars $i7 per year 


quenity 6 


GE PHOENX SX VHF motes 
GE PLS UM 16 freq portaties. brand new, m Domes w crepes 
GE Delta modses. 100n_ 42-50 mc. wiaccessorws 
GE New Ranger 100w UNF crawer unit 
GE MASTR I! }00w tow band mobiles, 42-5Ome, Mmunt 

Mmoating full ta spocs W:OG & apcessoron $285 on 
GE MASTR It 100w continuous duty arnplilior, 42~50me ,........ S505 
GE MASTALH 110w mobitos w/PPL excita, no accessories $167 ow 
GE Custum MVP mobiles, VHF or UHF, no accoasarins 
GE Custom MVP 42-5) 
GE Cus Hom MVP pawe 


*Minitor II pager repair just $29.50 
includes all Parts and Labor 
*Minitor I & II tone reeds $25 each 


*Minitor 1] Scan Adaptor (scan 2 channels 
$55 installed, or do it yourself kit $45 
*Minitor II freq conversions (board swaps) 


Wanted: Pagers - Minitor il 
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CRYSTALS 


Paging and Wireless 
Service Center 


800-822-2180 


International: 561-683-0022 
Fax: 561-683-0059 


¢-mail:pwserctr@aol.com 
th L 


nt base staves, CG. remote Saat 
KE Exmculve tf 100w. 8 freq mopdile, 42-S0m«e wiaccessones ad 
6 3E low band portahins, 42-SOme, CG. Oty &. wilnitt A ant 
GE Portia Mobile 48mc, with batlones & chargers 
GE $550 Sean noad 
GE MASTH It 100w base stations: 


GE MASTR PAO base stations 
GE Ranger nobies, 35-S0mc_ 60w_ wiaccesso 
« RARE PRD E Sores meta. T10W VHT UME in swne tout 5m 
GE MASTR It 100w UNF repeater 
GE Executwe i! 7éw UHF mobite 
GL Mastr Hl 60w mobiles. 42-50me, wisyecossnrien 
GE Voling Comparator with 3 cards 
GE Cory Mobile IL UHF wbattery & antenna 
GE UNF Motereyeto radia 
Karr xt VHF repeater. Model TKA-720 

3-€ome 100w 

evel Meter 

Spal Meter, very clean 


Nationwide Radio 


UHF mobile. 32ch scan 5 
35-Simc, rad 1m capes BO 100wS 110 
: 


DD Products VHF Dugheean t GE P/N 19D402055-P5 
Keewood TKE-620 low bared tees: station, brand now in bos, 297 to 3?me $ ? 
Pre-Paid Orders Only + No Credit Cards, No C.0.D.s 
N.H, COMMUNICATIONS CO. 
P.O, Box 5342 + Manchester, NH 03108-5342 
4 
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: excitiers, double cases. w/o accs $100 ea at Low Prices! 
Sell it FAST! wiaces $130 ea. * MICOR *GE 
° GE MASTR It Comb. MX76KFP66A, w/o accs $50 * MITREK ° ACA 
in M RT PETS _ $80 * PORTABLES + ACCESSORIES 
* MCCOM 70 * TONE ELEMENTS 
Cl; . fi »d ‘. GE MASTR Il Comb EX7BKKSEAA, w/o aces. .. $100 * MAXAR * CHRYSTAL ELEM. 
aSSU1eds GOOD CONDITION BUT AS-IS, PLUS SHIPPING * RPTRS * BASE STATIONS 


7 day delivery/$6.00 
888-678-9825 ph. 
915-633-6209 fax 


CUEMEKS ELECTRONICS 


GE MASTR Il Comb. EX76KKP66C, 100 watt, PLL 


David Mathews ¢ Ph: (205) 553-3059 


Wholesale, Inc. 


MOTOROLA PORTABLES BELOW DEALER COST 


(630) 752-0059 


USED RADIOS 


Large Quantities + (940) 433-5452 


July 1998 
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65 


Sutter Buttes 
2-Way, INC. 


921-A N. George Washington Bivd. « Yuba City. CA 95993 USA 
T: 830 674-7532 ¢ F. 530 674-1941 


3 They Really 
E-mail:sales@2-way,com « http://wwww.2-way.com ic ee ease 


Motorola — i  Usiame Uke 
VHF Repeater 
MIX 800 vestaitear = F5OC)., 
6 System $995 


MTX-810/Classic — 
(30 Day Warranty) EA ey Meaily 
Are New! 


Motorola Johnson Motorola 


MCX 100 VHF Clearchannel Tone Remote 


MBT43CUA7D00KA 8700/8710 T-1605 


599. P49. 8249. 


Quantity 200 (As Is Untested) Quantity 40 {As Is cuit Quantity 30 (30 Day Warranty) 


Motorola 


MTX 


S000 Motorola Micor & GE Mastr |! "Geto rola WAG 


3 WiAnt., 0 | Maxie BOO pate 
"ten Station Cards B1 & BS « $195 GIX 


“ From Pi $9 2 5 Privacy plus 
S! ) Fy Fein 5250 0) 49 
(30 Day aa Py cern B1/B5 scamwasw.... 21D EA 


Motorola STX 821 Type | Uniden 


with speaker mic, antenna and good battery a 9OOMH2 trunked 
H36STE51700N Large Quanity Available (GO Day ere 


(As Is Untested) 
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Classifieds 


Equipment For Sale 


Pager Testing 
You Can 
Depend On 


¢ Proven reliability 
¢ Superior technical 
support 


¢ Unmatched 
performance 


For a complete solution, call your 
local HP field representative or 
1-800-452-4844, ext. 5720 


With FLEX™ 
and POCSAG 


| @ | HEWLETT” 


PACKARD 


Circle (93) on Fast Fact Card 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
$25.00 — $35.00 


Crystals 


All CCI —_- 
Labels 

WHITE, ORANGE, GREEN AND RED PORTABLES / PAGERS / MOBILES / BASES / REPEATERS 

BUTTONS AVAILABLE 


$ 1 > 50 mical used equipment. We are a reliable 
. ea source for all major brands of used 2 way gear 


MOTOROLA @ GE @ EF JOHNSON etc. 


Contact us when you are looking for econo- 


We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) + 800-237-6519 

FAX 504-361-5526 


CCIl PROGRAMING AVAILABLE | | sme (708) 687-0300 
ORDERS SHIPPED IN 14 DAYS itn Buy @ Sell ¢ Trade 
Visit our web site: WWW.MDMRADIO.COM 


| NORTHEASTERN | | ‘siuutttsinameionetsine 


| 


Communications, Inc. MDM Radio Ltd. 
> ve, jeirose nie 
Waterbury, CT (203) 575-9008 Tal. (708) 681-0300 Fax (708) 681-9800 EQUIPMENT FOR SALE 


Cushman CE-64/301 A/OSB ,,, , ‘ $1,200.00 
Cushinan 333 repeater tester plug-in . $225.00 
Cushman 303 broadbam! mixer plug-in sone SESO.OO 
Cushman 325 tone gencrator/mixer plup-in $150.00 


’t del Cinta 33 

ushman 313 AM monitormixer plug-in $125.00 
Don e€ a e $-MOT MTX810/Ciassic $175.00 ¢a 
: ; é ! 2-MOT T3020AX DES keyloader $275. ca 

Get your ad in the next available issue! MOT RTI-S808 BPR2000 Display Conk agnor 
for RISG) programmer soe $175.00 
Call Dawn Rhoden TODAY for details: HI 3406A RF Millivoluneter saree San 
7 Millivac MV-823B ess, & ma 75.00 

BR 


ROCK COMMUNICATIONS 


800-347-9375 
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Computer Software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


See details and download demo from our web site! 
SorrWriGHT, LLC 

1010 So. Jouer St, Suite 204 

Aurora, CO 80012-3150 USA 

Tew. (303) 344-5486 + Fax: (303) 344-2811 
www.softwright.com 

e-mail: sales@softwright.com 


¢ Seamless rasterized topographic maps 
¢ International enhancements 

¢ Import of multiple terrain data formats 
e Biby-D advanced propagation model 

e Mapinfo file import 

¢ CDS matrix calculation method 


Circle (95) on Fast Fact Card 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wire ess Radio 
communication sites: 

- Intermodulation Interference Analysis 

~ Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 

~ Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


RFCAD provides high-resolution 
propagation results overlaid on seamless 
rasterized topographic maps. RFCAD has 
been designed to enable the most efficient 
and accurate planning, and analysis of RF 
sites, and systems. 


800-441-0034 
www.comm-data.com 
Communications Data Services, Inc. 
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~~ 
Radio Propagation Software for PC's / WINDOWS SSS . 


e¢ LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 


No Radial Generation Required - Real Time Propagation Study / Profiles “ee “ae 
DXF / BMP File Formats - Interface with AutoCAD, MapInfo NY 
Multiple Propagation Models - Longley-Rice, Okumura, Field Strength —__— 


wilN/S6 SMOpUIM 40) peuBysep uoyeoidde y1q-z7E 


VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis Do your SMR Management 
30 Meter and 3 Second Terrain Data - Entire USA On Single CD-ROM & Billing in ONE take!! 
Micropath® Corporation | Let Genesis show you how with 
2023 Montane Drive East @ Golden, Colorado 80401-8099 software solutions for... 
Tel: (303) 526-5454 @ Fax: (303) 333-4386 SmartNet * SmartWorks 
e-mail: microinfo@micropath.com ® www.micropath.com SmartZone * LTR 
MPT 1327 
For more information, 
ir call (903) 561-6673 
Want more information or visit our web site at 


Fcc ‘Licensing{ AA on advertised products? www.GenesisWorld.com 


Use the Genesi 


Fast Fact Card! Onexe GORE eles Jeger. os 


Price sates 
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Classifieds 


Computer Software 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


NOW AVAILABLE 
CRI - PRO 
YEAR 2000 COMPLIANT 


DOS » NOVELL * LANTASTIC * UNIX 


We can provide complete solutions 
including software, hardware, and 
training. 

205-987-1523/205-987-1709 FAX 


Circle (97) on Fast Fact Card 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

* Intrinsically Safe 

* Full Line of Radio Accessories 
* Mobiles & Repeaters 

© 24-Hour Service 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail; eventcomm @ aol.com 


MIGTOROLA® 2-WAY 
iO RENTALS 


© Top Quality * Low Cost 
© Overnight Delivery Anywhere 


[COMMUNIC ATIONS| 
800-822-MOSS 


Mobile Radio 
Technology. 


Classified advertising is a 
smart, inexpensive way 
to reach your target 
audience! 


Call 1-800-347-9375 
Fax to: (913) 967-1735 


"a8 TECHNOLOGI 
iy «G R ° u 
=P 


Uo 
Form 600 Made Painless Zz 


* Print your FCC Form 600 on plain paper 
* Prepares Form 600 for all Radio Services 
* Convenient menu selection of answers 
* Metric & NAD conversions included 

By express $350 By mail $325 
Brown and Schwaninger 


Call for demo disk 202/223-6041 
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Pp Engineered for optimum performance in both Pocsag and Flex technology pagers! Sp 
MOTOROLA « NEC « UNIDEN + NIXXO « EVERON = INTEK 
1,000s OF FREQUENCIES wapeTiae 
STOCKED & READY TO SHIP! ANTy 
Decades of Crystal Manufacturing * Full 


Call 
now to 
reserve 
space 
in next 


DOMESTIC & INTERNATIONAL CELLULAR $c. h 
PRODUCTS STOCKED & READY TO SHIP! 5 


ObUCT, py 
WA 


HELLO DIRECT 
HEADSETS 
MOTDROLA * NEC * UNIDEN * PANASONIC * SAMSUNG * SHINWA * ATAT * AUDIOVOX 
NOKIA * OKI * SONY * NOVATEL * PHILIPS * QUALCOM FUJITSU * GE * TOSHIBA 


Pagsetorp 800-957-8700 2:2 


Int'l Calls: 949-721-1621 * Fax: 949-721-1030 


month’s 


issue of 


OUR DIVISIONS: 


AUS TEMSES 


Pagel |. ~cRvSTRENIC. 


* Over 3000 Frequencies In-Stock 

+ Competitive Pricing 

* We Buy and Sell New & Used Pagers 

* Basic & Advanced Pager Repair Training 

* Complete Line of Pager Service Equipment 
tel (954)491-9501 + fax (954)491-8834 fiii7a7 

9 to SET - www.pageco.com |// fy 


Circle (100) on Fast Fact Card _ 
July 1998 


Mobile Radio Technology 69 


Classifieds 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quauity Service on MicRopROCESSOR-BASED 
Mosites, Portastes AND Controt Heaps. 
SuRFACE MOUNT REPAIR. Most repairs $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30001 770-948-9566 


Two Way/Paging Test Instruments 


Sales of New and Used 


Get Your Test Equipment Needs 
From Service Professionals 


We Take Trade-ins and Buy Used Monitors 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 

Telephone: 770-451-3264 

Fax: 770-458-8785 


Repair and Calibration 
of Communication 
Service Monitors 


www.nselectronics.com 


Programming - Same-Day Turnaround on Most Makes and Models 
We Service Most Makes & Models + Fast Turnaround = 15% Discount on Service Parts 


(=| GENERAL 


COMMUNICATIONS 


DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 


800-356-3200 - www.gencomm.com 
5157 Anton Orive * Madison, WI 53719 * 608 271-4848 © Fax 608 274-2080 


Mobile 
Communications 


=o 


MOTOROLA , 
ERICSSON“ 


PORTABLE & MOBILE REPAIR 


* Quick Turn Around + Free Return Shipping 
* Factory Trained & FCC Licensed Techs 


800°567°5636 


11420 NW 45th Place « Sunrise. FL_ 33323 


TRANSMITTER AMPLIFIER 
REPAIR CENTER 
We repair most brands of TX Amplitiers for 
up to $125.00 (plus parts & shipping) 
We alsa repair Shinwa, Motorola, NEC and GE Pagers 
and Plectron-[nstalert monitors, 
& ® Fast Turn Around ®* 
ADVANCED COMMUNIC Rens & 
-ECTRONICS I 
1036 Woodhaven Drive 
Lynchburg, VA 24502-3757 
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$49 $40.00 FLAT RATE 


Fiat Rate PLUS PARTS & SHIPPING/HANDLING 
Plus Parts PLECTRON & INSTALERT MONITORS 
TWO-WAY REPAIRS ALL MAKES & MODELS 


MOTOXKOLA MINITOR 1 PAGERS 
$40.00/HR_ PLUS PARTS & SHIPPING/HANDLING 


FAST TURNAROUND, FCC LICENSED TECHNICIAN 
VISA - MASTERCARD - COD 
CENTURION COMMUNICATIONS, INC. 
$92 N. DELSEA DR. PH: (609) 794-8000 
VINELAND, NJ 03360 FAX: (609) 794-8989 


Aa CEST ee Cre 


MOTOROLA 


Portable/Mobile Repair Service 
Average turnaround — 1 day 


Average cost under $70 


Gulf Southern Communications 
(334) 304-0917 


(804) 610-5473 
Fax/Phone: (804) 237-4762 
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Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
4300 Lincoln Ave., Unit 0 
Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 
* Visit our Website: http://www.tritonelec.com * 


Mobile Radio 
Technology. 


€3 


Dawn Rhoden 
1-800-347-9375 


Classified Advertising Manager 


Intertec 
Books 


www. internettelephony.com 


Your Internet 
Shopping 
Resource 


PUBLISHING 


MEDIA COMPANY 


$25.00 FLAT RATE 
Plus Parts & Shipping 
On the following models: 
: -250 


TRH-202 REGENCY/WILSON 
“OTHER MODELS—S30/HR Plus Parts & Shipping 
MULTICOM == _« FasT TURNAROUND 
527 S Sona + FACTORY TRAINED 


toe worse 800-860-7356 * VISA - MASTERCARD - COD 


22 Years in Business 
Two Way Portable & Mobile 
Factory Trained & FCC Licensed 
Technicians 
2 Way $45 Flat Rate plus Parts 
(718) 448-1717 
1208 Bay Street, S.1. NY 10305 


Classifieds 


HIGHPUINT TOWER TECHNOLOGY INL 


We've made your highest expectations our goal for over 30 years! 


CHALLENGE US 


\ 

2 WILL PUT YOU ON SITE, ON ‘TIME | 
n “) @¢ Turn-Key Solutions 

fy @ Specialized Assignments 


HIGH POINT 


TOWER TECHNOLOGY INC. 
ASAIN GIP MLNS 


PS teeee ay 


Phone (813) 854-1518 Fax (813) 855-1969 
World Wide Web: http://highpoint-inc.com 


— ¢ Owners/Operators 


4 If you need Florida or Metro New York , You're in our backyard! 


E-Mail HIGHPOINT@IBM.NET 
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Sites available 
GA and SC 


| We build to suit. 


Call Miles McSweeney 
912-233-9354 


TEL: (847) 823-7713 
: CHICAGO TOWER 
X | LEASING CORP. 
COMMUNICATIONS 
\ TOWER & ANTENNA 

SITES FOR THE 
STAN STANN METROPOLITAN CHICAGO 
AREA 


P. O. Box 31160 
CHICAGO, IL 60631 


MicroNet inc. 


aa Site Management == 


Over 125 sites in inventory 
California, DC, Maryland, 
Massachusetts, New Jersey, 
New York, Pennsylvania, 
Texas and Delaware 


Site Acquisition, Development 
and Management 


MicroNet Inc. 
2370 York Road, Bidg. B 
Jamison, PA 18929 


(215) 491-7400 
(800) 220-7400 
Fax: (215) 491-0260 


http://www.towersites.com 
Contact Dave Sesso 


NEED TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Derlicited to advertning antenmns sites for lease 


NEED SITES? 


The NCSD contains thousands of pame 


antenna sites_ all with space for lease 
Just $25 per year. For information call 
Vel: (732) 462-5964 Fax: (742) 308-4633 


FOR LEASE 
Microwave Path from 
Lubbock, TX to Midland, TX 
Digital 3-DS3 
1-806-872-8556 « Terry Stogner 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


METRO PHILLY & METRO NYC 


Nassau Tower Holdings 
has tower space available in NJ 
Sussex, Warren, Monmouth, 

, \ Ocean and Mercer Counties. 
' Downtown Princeton NOW AVAILABLE! 
Cali Tony Gervasi at 609-924-1515, ext. 213 


TOWER SPACE & SITES 
atop Mt. Holly, Pennsylvania 
40-05-52N 
77-12-12W 
(717) 292-6336 * 9-5 EST 


Swager is your 


E worldwide turnkey 
# towercompany. 


Phone 
1-800-968-5601 
or Fax 
1-800-882-3414 


Sa po. Box 656 
3560 East Swager Drive 
Fremont, IN 46737 USA 
Phone !-800-968-560! * 219-495-5165 
Fax |-800-882-3414 » 219-495-4205 
E-mail: sales@swager.com 
Internet: www.swager.com 
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* CELLULAR * MICROWAVE ¢ UHF/VHF » 
¢ BROADCAST « SPECIAL * COMPLETE 
* INSTALLATION SERVICES » GUYED TOWERS « 
* SELF SUPPORTING TOWERS = 
FOR YOUR CATALOG CALL OR FAX 


TOLL FREE PHONE F, 
800-369-0159 712-252-0240 712-252-0371 


AMERICAN 
TOWERS 
AND 
STRUCTURES 


Mobile Radio 
Technology. 


Classifieds are a smart, 
inexpensive way to reach 
your target audience! 
Call (800) 347-9375 
for details, or fax to: 
(913) 967-1735. 
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d index/hot line 


Page FastFact 
Number Number 


Company 


AEA, Div. of Tempo Research 
Anritsu Company 


Antenex 


Astron Corp.-irvine, CA 

Astron Corp.-Sterling, VA 

Avcom of Virginia 

Barnett Electronics Inc. «2.0... 59 
BatteryPRO Systems 

Berkeley Varitronics 

Brown and Schwaninger 

Cadex Electronics INC. .............:000 35 
CommScope, Inc 

Communications Specialists 
Communications Data Services Inc. 68 


Computer Resources Inc. .............. 69 


Control Signal Corp. «2.0... 40 


Cooper General Corporation 62 
CP! Communications Inc. ............... 20 
Crystronics, INC. ......0...ceeeeeeee 69 
Dapa Communications, Inc. ............. 5 
Decibel Products, Inc. ..............00 17 
Doppler Systems, INC. ...........:.csc00 45 


Duracomm Corp, .......cccccseecescesesereee 43 


El Paso Communication Systems .... 
EMR Corp. ............ 
Gamber Johnson 


Hark. Systems, Inc. .............ssssesseses 
Henry Radio 

Hewlett-Packard Co. ......ccccscseeees 
Highpoint Tower Technology Inc... 
Hutton Communications 
Instrument Associates 
International Crystal Mfg 

Kenwood Communications 

Klein Electronics 

McManus Communications ............ 


Mechem Electronics 
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Advertiser 
Hotline 


760-598-8900 
408-778-2000 
800-323-3757 
904-322-2500 
714-458-7277 
703-450-5517 
804-794-2500 
800-423-3858 
800-661-9401 

.. 732-548-3737 
202-223-8837 
604-451-7900 
704-323-4819 
800-854-0547 
800-441-0034 

... 205-987-1523 
800-521-2203 
305-223-6399 

... 972-437-5320 
954-776-0031 

... 716-373-7228 
214-631-0310 
602-488-9755 

51, 52....816-472-5544 
53 213-257-0800 
45 520-204-2597 
86 915-533-5119 
seeeee 602-581-2875 
sesseeee 715-344-3482 
800-356-3200 
903-561-6673 
803-875-4480 
800-877-7979 
707-577-2265 
813-854-1518 
800-442-3811 
901-947-4000 
405-236-3741 
800-950-5005 
760-631-2811 

76 ........ 870-763-6250 
82 ........540-891-0569 
303-526-5454 


Page 


Company Number 


Modular Communication Systems . 49 
Motorola Test Equipment 

New Hampshire Communications ... 65 
Optoelectronics INC. «0.0.0... IFC 


Optoelectronics INC. .......c cee 25 


Paging & Wireless Service Center .... 65 
POG, | WRG essen nagseencccsrconcasnencarsannnane’ 45 
Polaris Industries 

Polyphaser Corp. ........cccsceeseseeres 42 
Premier Communications 

Procomm 

Ramo: Express... itis cnn ene 60 
Radio Soft 


RCW Distributing 

Aiton; ING: sicccceso a 32 
Selectone 

Sharp Communication 

Shinwa Communications of America 53 
Sinclair Technologies Inc. .............. 33 
SoftWright 

Spectrum Communications Corp... 39 
Sutter Buttes Two Way 66 
Swager Communications 71 
TelecomLatina '98 27 
Telepath ...... 

TESSCO 

Thunder Eagle 

Transcrypt International Ltd. . 

Trilogy Communications Inc........... 
Trylon Manufacturing Co Ltd 

TX: RA SYStemsS: INC. cascccicscascsevessesasins 3 
Vega, A Mark IV Company 
VERTEX/YAESU USA 

Vocom Products Co. LLC 

Wacom Products INC... 50 
WETEC Electronics 

W & W Associates 

BERTONE ING icscetecnsccratsencatinoaieinaes 24 
SOON Uva wet asain 31 


AOWON WAGt acer tapers ees 41 


Fast Fact 
Number 


Advertiser 
Hotline 
818-764-1333 
800-505-TEST 
603-668-3004 
800-327-5912 
800-327-5912 
954-776-0031 
800-957-8700 
561-683-0022 
219-936-4221 
404-872-0722 
800-325-7170 
909-869-5711 
805-497-2397 
800-545-7748 
904-426-2521 
732-404-2400 
800-726-9015 
800-USA-1USA 
510-781-5432 

77 1... 800-548-2484 
800-627-4722 
800-263-3275 
303-344-5486 
610-631-1710 
530-674-7532 
800-968-5601 
303-220-0600 
510-656-5600 
410-229-1000 
703-242-0122 
800-894-2609 
601-932-4461 
519-669-5421 
716-549-4700 

20 ........ 626-442-0782 
310-404-2700 

39 .... 800-USA-MADE 
254-848-4435 
901-286-6275 
800-221-0732 
425-820-6363 
425-820-6363 

49 ........ 425-820-6363 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer Satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide. and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 


Sats os 
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he, 


W Whitty 


at = 
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repeaters. and trunking systems 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis. and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


—_m =< = 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness. industry. and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 
may 
ve 


RADIO COMMUNICATIONS 
Land Mobde Div:sion of Yaesu US A 


United States & Canada: Yaesu U.S.A., (562)404-2700. Mexico, Central & So. America, (305)593-2500 
©1998 Yaesu USA. Specifications subject to change without notice. 


Circle (2) on Fast Fact Card 


| TP-3200 $279.95 | 
Fill)Featared’ Shared Repeater Tone Panel) 
with’ ALL 157 LTCSS/DCS codes. In 
Desktop 0 OF: Rack Mount version. 


TE-64 $79.95 


Self-contained Encoder, Rotary Dial Selection 
Great for the:Benchtop. 5, 25" x33"*xh7" 


PE-2P $54.95 


Two-tone Sequential Encoder. 
Sub-assembly mounts inside radio 
or otherenclosure. Multiple call 
capability. 1.25" x 2,0" x .4" 


$D-1000 


TS-32P 


DCS-23 $59.95 


Digital Coded Squelch 
Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1.18" x .25" 


Two-tone Sequential Decoder. 
Programmable unit provides 
switched outputs from two-tone 
paging calls, 1,25" x 2:0" x.4" 


$57.95 
Programmable CTCSS 
Encoder-Decoder. Tone 


squelch for any FM trans- 
ceiver. 1.25" x 2.0" x.4" 


| CSI-100 $749.95 
Video Modem,> Sends and receives broadcast” 
quality,-smsle mame, color video over ANY. 
narrow-band communications channel. 


CC-1/CR-1 $49.95 each 


Surface Mount: Componente: Kits for panne 
SMT circuits. CG-1 for capacitors/CR-1. for 


$59.95 DTD-1 


TS-64 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x .78" x .25" 


$54.95 


Single Function DTMF Decoder, 
Provides. switch outputs via 


DTME..1.25" x 2.0? x .4" 


SS-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper 
mable. .53" x 1.0" x .16" 


ID-8 $69.95 | 


Alutomatic’ Morse Station: Identifier. Meets all 
FOGID Requirements, Fully field programy 
mable with included keypad: Lesa 12x35" 


PE-1000 $224.95 


Desktop Paging Encoder; Two-tone sequential, 
other formats available.. 75°27:8"x 2:7" 


$49.95 PE-4/PE-15 $79.95 


Multiple Call POCSAG (RPC-l) 
Paging Encoders. Where direct 


control of local area paging is 
desired: 1.78"-x 1.03" %-,35" 


$27.95 SS-32PA $28.95 


Programmable CTCSS 
Encoder. Custom tones or 
audible tones also avail- 


able. .9"x1.3°x 4" 


program- 


The Sky’s The Limit! 


For over 25 years.. 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year war- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


= 
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COMMUNICATIONS SPECIALISTS, INC. 
426 WEST TAFT AVENUE * ORANGE, CA 92665-4296 
(714) 998-3021 » FAX (714) 974-2420 

Entire U.S.A. (800) 854-0547 » FAX (800) 850-0547 


Outside USA or Canada: Jescom International, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 
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